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THE INTERNAL INGUINAL RING 


By W. J. LYTLE, SHEFFIELD 


| Tue mystery of the protective mechanism which downwards and inwards. The angle of the ring 
| Nature provides at the place of exit of the sper- _ lies just below the edge of the transversalis muscle 
| matic cord has for long exercised the minds of to allow free passage of the cord. The ring is 
' anatomists and surgeons. composed of strong U-shaped fibrous strands 
| Sir Arthur Keith (1923) described a shutter of varying length, the ends of which are attached 
_mechanism, whereby the lower fibres of the firmly as slings to the posterior aspect of the 
| internal oblique and transversalis muscles become 
pressed against, and flush with, Poupart’s liga- a 

ment, when the intra-abdominal pressure is TRANSVERSALIS 11 
'gaised in such acts as coughing and straining. 

In this way the internal ring and, especially, the 

posterior wall of the canal are protected against 

internal stress. This conception, important as 

it is, tends to view the internal ring as a fixed 

opening. 

It is the purpose of this paper to show that 

the internal ring itself has mobility and to describe 

an active closure mechanism in which the ring, 

under stress, moves upwards and outwards under 

cover of the internal oblique and transversalis 

muscles. 


POSTERIOR WALL OF INGUINAL 
CANAL VIEWED FROM BEHIND 


The operating surgeon knows little of this 
aspect of the inguinal canal, so well is it hidden 
from his view. To obtain a full and undistorted : ope bi 
picture in the cadaver (Fig. 374) the anterior MENLES >(Aomiarcusog 
abdominal wall is removed with the bony frame- 5 ne emer 

5 - 1G. 374.—Posterior view of a dissection of the lower 

work of the pelvis. When the peritoneal and part of the anterior abdominal wall. 
subperitoneal coats are stripped off, the posterior 
fascia of the abdominal wall, named the fascia transversalis muscle. The ring has the appear- 
transversalis, is exposed. ance of an arum lily or horn of plenty, and the 

The internal ring stands out as the pivot margins, which stand out, extend backwards at 
around which the transversalis fascia is arranged. the angle as a tongue-shaped prolongation along 
The ring, not round, but U-shaped and incom- the under surface of the cord. The shorter 
plete above, is placed obliquely, sometimes almost U-shaped strands form the body of the horn, 
vertically. It lies midway between the anterior while the longer strands lie on the rim. On 
superior spine and the symphysis pubis, and each side of the ring the long strands spread 
from one-third to half-way along a line which out fanwise: on the outer side they pass up to 
Starts at the inguinal ligament and passes to the be attached to the transveraslis muscle as far as 
lateral border of the rectus muscle. It has a_ the anterior superior iliac spine; on the inner 
thick and strong inner margin or pillar, a thinner side they gain attachment to the aponeurosis of 
outer margin, and an angle below. The opening _ the transversalis muscle, while some pass medially 
Measures in the adult from 12 to 20mm. in to the back of the rectus muscle to join the band 
height and from 6 to 10 mm. in breadth. The of Henle. : 
Ting is covered anteriorly by the transversalis The internal ring has been thought of as an 
Muscle, the fibres of the latter running obliquely inert opening, but because of the attachment of 
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the ends of its slings to the back of the obliquely 
arranged fibres of the transversalis muscle, the 
ring, on contraction of the muscle, should move 
upwards and outwards (Fig. 375). This move- 
ment of the ring was first observed during a 


TRANSVERSALIS. 





’ oo coated 


ae to be mentioned. Testut (1914) des- 
cribes three ligaments or bundles of re- 
inforcement of the fascia transversalis at 





(Fig. 377). The extent of ring movement can 
be accurately measured by attaching a thread to 
the ring margin at various points and exerting 
tension on it by varying weights carried over 
pulley to which a pointer and scale are attached. 

While this active movement of the 
ring is probably reserved as a guard 
against sudden and severe stress, there 
appears to be another protection of a more 
constant and passive nature provided at 
the opening. The margins of the ring 
stand out and, as the cord enters from 
the outer side and below, the inner margin 
or leaf overlaps the opening and thus acts 
as a lid or valve shielding it against more 
constant but varying changes in intra- 
abdominal pressure. 

To fill in the outline of this conception 
of the ring, some further details of the 
anatomy of the fascia transversalis require 


FIG. 375.—Diagrams showing the outline of the internal ring viewed 


from within the abdomen with the transversalis muscle relaxed (A), andin Certain points. These are named by him 


contraction (B). 


hernia operation on a patient who coughed while 
under light ether anzsthesia. Using a local 
anesthetic, ring mobility is readily demonstrated, 
for if the edges are held under tension and the 
patient asked to cough, the ring can be seen and 
felt to move upwards and outwards behind the 
internal oblique and transversalis muscles. On 
release of tension, movement of the ring on 
coughing is slight or absent. Liddell and Sher- 
rington (1925) have shown that wher: a muscle 
is caused to contract, a stretch applied to it 
further enhances its contraction to a considerable 
degree. It would appear that the stretch reflex 
comes into action in protecting the inguinal canal, 
for it is supposed that any attempt at protrusion 
of the abdominal contents through the ring pulls 
on its slings, and by stretching the transversalis 
muscle calls the reflex into action. Nature thus 
appears to have provided a unique closure 
mechanism to protect the ring from the stress 
of increased intra-abdominal pressure, caused 
by such acts as coughing and straining. Its 
action is that of a sliding valve; it cannot well 
be described as a sphincter, nor yet as a shutter, 
for it is designed to avoid undue pressure on the 
cord which both these mechanisms would tend 
to exert. The range of movement of the inner 
pillar of the ring is greater than that of the outer. 
The inner pillar is fixed to the inner part of the 
transversalis muscle and to its aponeurosis where 
the maximum range of muscle movement occurs, 
while the outer pillar is attached to the muscle- 
fibres near their origin where the muscle only 
moves slightly on contraction. In addition, the 
attachment of the outer pillar to the muscle-fibres 
may be interrupted by the interposition of the 
upper extension of the lateral attachment of the 
deep femoral arch when this is well developed 


the ligament of Henle, the ligament of 

Hesselbach, and the narrow iliopubic 
band of Thompson. They are all subject to 
marked variation. 

The ligament of Henle, situated immediately 
lateral to the lower end of the rectus muscle, 
forms a small triangle with its base downwards. 
It varies in height from I cm. to 7 cm. and the 
closely woven fibres which form it pass down- 
wards and outwards. Its medial border blends 
with the lateral border of the rectus muscle. 
The lateral border facing outwards and slightly 
upwards is concave or falciform, hence the name 
falx inguinalis of German authors. The base 
is inserted into the iliopectineal line of the pubic 
bone, blending there with Cooper’s ligament. In 
front the ligament of Henle is in contact with the 
conjoined tendon, when this is present, and the 
two are rather intimately blended. 

The ligament of Hesselbach, or ligamentum 
interfoveolare of German anatomists, is a ver- 
tically placed band of fibres lying between the 
internal ring and the ligament of Henle. It is 
roughly triangular in shape and is fixed below 
by its base to Thompson’s ligament. The inner 
margin is separated from Henle’s ligament by a 
varying space. The outer margin blends with 
the fibres of the internal ring. ‘The apex passes 
upwards and turns inwards across the back of 
the rectus muscle, where it blends with the long 
fibres of the internal ring to join a band of inter- 
lacing fibres known as Henle’s band. The lower 
edge of this band is named the secondary arcuate 
line and lies below the semilunar fold of Douglas 
or arcuate line. 

The narrow iliopubic band of Thompson 1s 
a ribbon of transverse fibres which extends from 
the iliopectineal line of the pubic bone to the 
anterior superior spine. The band is narrow 
in the centre where it passes above the femoral 
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yessels and broadens out into fan-shaped ex- 
tremities. The inner end blends above with 
the ligaments of Hesselbach and Henle and not 
infrequently its upper fibres become continuous 
with the lateral border of the adminiculum linex 
albe. The outer end spreads out to be inserted 
into the anterior superior iliac spine and the 
inner lip of the iliac crest. 

The deep epigastric vessels are closely related 
to the internal ring. ‘The artery arises from the 
external iliac artery below the ring and passes 
medially above the external iliac vein which 
provides its accompanying veins, one on either 
side. The vessels are then directed upwards 
and inwards behind the transversalis fascia about 
1 cm. internal to the ring and pass obliquely 
across Hesselbach’s ligament and the rectus 
muscle to disappear under the lower edge of 
Henle’s band (secondary arcuate line). 


POSTERIOR WALL OF INGUINAL 
CANAL VIEWED FROM IN FRONT 


It is perhaps not surprising that many of 
the anatomical details of the inguinal canal pass 
unnoticed by the surgeon who operates frequently 
for hernia. It is umnecessary to dissect the 
canal closely, or expose it widely, when operating 
for oblique hernia, while in direct hernia a 
deficient and distorted anatomy is usually present. 
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Fic, 376.—The inguinal canal exposed as at operation 
for oblique hernia. ‘The sac is isolated and pulled out- 


wards, The cremaster muscle has been removed and the 
cord divided. 


The surgeon who ventures to explore this region 
in the living or dead body finds himself perplexed 
and enticed by a most variable and elusive 
anatomy. When the hernial sac is isolated from 
the cord and pulled forwards and outwards, the 
internal ring is not obvious, for it is usually 
Closely adherent to the neck of the sac, and is 
80 obscured by a fascial prolongation of its 
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margin which is continued outwards along the 
sac (Fig. 376). With a few touches of the knife 
the ring edges are easily detached from the neck 
of the sac and the ring becomes clearly defined. 
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FIG. 377.—A dissection of the inguinal canal. The 
internal ring is shown dilated. 


The U-shaped fibres of the ring embrace the 
neck of the sac and spermatic cord, and pass in 
an upward and outward direction, above and 
below the sac and cord, to the deep aspect of 
the transversalis muscle. The ring, which lies 
obliquely, has an inner margin which is stronger 
than the outer. 

The deep epigastric artery runs horizontally 
below the ring, and turns upwards and inwards 
with its veins behind the posterior wall of the 
canal, and lies about 1 cm. internal to the ring. 
Occasionally the artery pierces the transversalis 
fascia and lies on a more superficial plane at 
this point. 

The posterior wall of the canal internal to 
the ring is composed of two layers—the super- 
ficial or transversalis muscle layer supported by 
the deep femoral arch, and the deep layer known 
as the transversalis fascia. 

The superficial or transversalis muscle layer 
(Fig. 377) is the continuation downward of the 
transversalis muscle and its aponeurosis. It is 
the stouter of the two laminez and is composed 
of the conjoined tendon and the transversalis 
muscle fascia. The conjoined tendon is often 
poorly developed or absent, but when well 
fashioned is the stronger part of this sheet, its 
closely woven fibres passing downwards and 
inwards to be attached to the inner part of the 
iliopectineal line. The transversalis muscle fascia 
continues down from the lower edge of the 
transversalis muscle and appears to be formed 
by the blending of the muscle fascie lining its 
superficial and deep surfaces. Below, the trans- 
versalis muscle fascia passes behind and blends 
with the deep femoral arch, while laterally it 
often ends as a free outer margin which lies 
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medial to the internal ring. This edge, clearly 
outlined in about half the cases dissected, forms 
with the free margin of the deep femoral arch what 
I have named the middle inguinal ring. Both the 
conjoined tendon and transversalis muscle fascia 
frequently contain fine muscle-fibres. 

The deep femoral arch is a strong band of 
pearly white transverse fibres which lies in the 
lower third of the posterior wall of the canal. 
The ligament bridges the femoral vessels and is 
attached medially to the iliopectineal line, while 
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Fic. 378.—The inguino-femoral region. Poupart’s 
ligament has been divided about 3 cm. from the pubic 
spine ; the outer portion has been reflected laterally while 
the inner is being forcibly pulled forwards. 


laterally it disappears under the internal oblique 
muscle to join the iliopsoas fascia. Its anterior 
surface gives attachment to the cremaster muscle. 
Above, the arch receives the transversalis muscle 
fascia; below, it blends with the posterior margin 
of Poupart’s ligament, but the _transversalis 
muscle fascia continues on behind the arch and 
Poupart’s ligament and appears in the thigh as 
part of the anterior wall of the femoral sheath. 
Farther medially the lower margin of the arch 
is fixed to the upper surface of Gimbernat’s 
ligament. When this connexion is severed (Fig. 
378) the transversalis muscle fascia, emerging 
from the lower edge of the arch, is seen to turn 
backwards along the upper surface of Gimbernat’s 
ligament to gain a deep attachment to the ilio- 
pectineal line. As the arch is traced outwards 
under the internal oblique muscle it forms the 
lower and outer margins of the middle ring, and 
terminates in the iliopsoas fascia. An expansion 
often passes upwards behind the transversalis 
muscle, insinuating itself between the transver- 
salis fascia and the muscle. When well developed, 
this upward extension of the arch may disturb 
the attachment of the outer pillar of the ring to 
the transversalis muscle-fibres, and thus account 
for the frequent absence of mobility of the outer 
pillar of the ring. The middle ring, the opening 
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in the transversalis muscle layer through which 
the cord emerges, encircles the internal ring like 
a collar and appears to act as a support for jt 
Over the edge of the middle ring, at a point below 
and medial to the internal ring, emerge the 
cremasteric vessels together with the genity 
branch of the genitocrural nerve. These vessels, 
which are branches of the deep epigastric artery 
and veins, turn inwards, and with the nerve pas 
medially in their course to join the cord. When 
the cord is roughly displaced from its bed these 
vessels which anchor it may be torn and require 
ligature. The reflex inguinal ligament, only 
rarely present, lies at the inner end of the canal, 
but is not part of this layer. 

The deep layer is the transversalis fascia, s9 
clearly seen from behind but concealed in front 
by the transversalis muscle coat with which it 
is often fused. Thompson’s ligament lies directly 
behind the deep femoral arch; Hesselbach’s 
ligament, often absent, lies medial to and on the 
same plane as the internal ring; while the 
ligament of Henle is closely bound to the back 
of the conjoined tendon. The transversalis fascia 
joins with the superficial layer in forming the 
anterior wall of the femoral sheath. 


MUSCULATURE OF LOWER PART 
OF ANTERIOR ABDOMINAL WALL 


The musculature of the anterior abdominal 
wall below the level of the anterior superior iliac 
spine is in striking contrast to that above this 
level. In the lower third of the abdomen the 
lateral muscles of the abdominal wall, namely 
the external oblique, the internal oblique, and 
transversalis, lie within the confines of the bony 
pelvis, acquire a ligamentous attachment and 
relinquish their connexion with the spine and 
iliac crest. In this region these muscles pass 
almost flatly across the front of the rectus muscle, 
in contrast with the semicircular outline of the 
upper abdominal musculature. At the _ inter- 
spinous level lies the arcuate line or semilunar 
fold of Douglas, and below this level the apo- 
neuroses of the internal oblique and transversalis 
muscles pass in front of the rectus muscle. The 
external oblique, strongly muscular above, is in 
the inguinal region entirely aponeurotic. Above, 
the abdominal muscles have a free and wide 
scope of action on the trunk, and because of the 
curved plane on which they act can exert a power- 
fully constricting force on the abdomen, and thus 
operate as pressure-producing muscles. Below, 
these muscles, confined within the bony pelvis, 
passing flatly across the front of the rectus muscle, 
and with the external oblique entirely aponeurotic, 
can exert little compressing force ; on contraction 
they can, however, well resist the outward move- 
ment of the lower abdominal wall which will 
tend to occur when the upper abdominal muscles 
are in action. Walmsley (1938) points out that 
with their aponeuroses in front of the rectus 
muscle, the internal oblique and _transversalis 
muscles act on the most curved surface which 1s 
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THE INTERNAL 
available and are thus at a greater mechanical 
advantage to effect resistance. They also con- 
tract over the rigid pillar which the contracted 
rectus forms for them ; this pillar limiting their 

wer to increase intra-abdominal pressure, but 
aiding their ability to resist it. 

The lower abdominal muscles are subjected 
to severe and varying pressure effects by the 
action of the upper abdominal muscles and 
diaphragm, and in view of the penetration of this 
part of the abdominal parieties by the spermatic 
cord, their pressure resistance becomes highly 
specialized in order to protect this weak place. 
This protection is all the more necessary, because 
Nature frequently provides a freer avenue of 
escape for the abdominal contents by omitting 
to close off the processus vaginalis from the 
peritoneal cavity. At the entrance to the canal 
Nature places her first and strongest line of 
defence, and this is provided by the sliding valve 
action of the internal ring, whereby the ring is 
drawn upwards under cover of the transversalis 
muscle. In addition there is the flap-valve 
protection provided by the projecting inner 
margin of the ring. Finally, as described by 
Keith (1923), the canal is also protected under 
stress by the approximation of the lower margins 
of the internal oblique and transversalis muscles 
to the inguinal ligament. 


THE INTERNAL RING AT FAULT 


The following abnormalities of the ring are 
found at hernia operations: (1) a dilated ring ; 
(2) poor mobility of the ring; and (3) weakness 
of the ring. 

1. When an oblique inguinal hernia increases 
in size the internal ring becomes gradually 
stretched. In operating on these cases, simple 
removal of the sac is not enough, because a 
dilated ring leaves a weak spot, and unless the 
ting is narrowed to normal size the closure 
mechanism does not function adequately. A 
dilated ring may not only be the result of, but is 
probably also a causal factor in hernia. There 
is evidence to suggest that the rare recurrence of 
oblique hernia in infants and the commoner 
recurrence in adults, after simple herniotomy, 
are often due to a wide ring. 

_2. At operations under local anesthesia it 
will be noted in some cases that movement of 
the ring is slight or absent. This lack of mobility 
appears to be due to congenital defect in muscle 
development, to muscle or nerve damage following 
lower abdominal operations or injuries, or to 
abdominal wall weakness in older patients. 
Anson and McVay (1938), in a study of a large 
series of dissections, found that the transversalis 
and internal oblique muscles were frequently 
ill-developed in the inguinal region. Muscle 
Weakness cannot well be remedied, but by 
fatrowing the ring to normal size, its action, 
however poor, is allowed to work to the best 
advantage, because when the orifice is large 
limited movement cannot take up the slack. 
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3. In addition to poor ring mobility, weakness 
of the ring itself also occurs. The outer margin 
is at times found to be thin or friable. In these 
cases some variation of the method of simple 
ring suture, to be described later, is necessary. 

The presence of these defects in the size, 
mobility, and strength of the internal ring sup- 
ports Keith’s (1923) view that it is not the presence 
of a patent process of peritoneum which accounts 
for hernia frequency, but a weakness in the groin 
in man who has had to adapt this part of his 
anatomy to the upright posture. He points out 
that in nearly all animals, man and gorilla ex- 
cepted, the process of peritoneum remains open 
and yet inguinal hernia is rare in them at every 
stage of life. 


OPERATION FOR REPAIR OF 
THE INGUINAL RING 


The hernial sac is dissected from the cord 
and put on the stretch by pulling it forwards and 
outwards. The ring is not yet clearly seen 
because its margin, not only adherent to the 
neck of the sac, is also continued outwards along 





Fic. 379.—Suture of the internal ring. 


the sac as a thin fascial layer. When, however, 
the sac is opened and the finger is inserted 
through its neck, the firm crescentic edge of the 
internal ring can be distinctly felt. With the 
finger inside the sac, a few touches of the knife 
will free and define the ring margin, which is 
then picked up at three points by artery forceps. 
It is necessary at this stage to displace the cord 
from its bed, preferably upwards, so as to expose 
the ring fully and enable the sutures to be placed 
accurately from below upwards. The sac is 
ligated high up by transfixion, and allowed to 
fall back. The ring is now held up by the 
artery forceps and if the patient is being operated 








446 THE BRITISH 
on under local anesthesia the upward and out- 
ward movement of the ring can be demonstrated 
if tension is exerted on the forceps and the patient 
asked to cough. When the ring is wide, it is 
sutured from below by a continuous fine silk or 
linen thread or chromic catgut, working upwards 
and outwards, until the narrowed ring covers 
the stump of the sac and lies snugly around the 
cord, against the lower margin of the transversalis 
muscle (Fig. 379). While suturing, small re- 
tractors are used to hold aside the lower margin 
of the internal oblique. It will be noticed that 
the outer margin of the ring is thinner than the 
inner, and in placing the sutures through the 
outer edge care must be taken to avoid puncture 
of the deep epigastric artery as it turns inwards 
below the ring. The operation requires some 
practice and nicety in placing the sutures, and it 
is I think advisable to have the edges of the ring 
under control by artery forceps, otherwise the 
ring tends to fall back, and is then not easily 
identified. On account of frequent adherence 
of the ring to the neck of the sac, and particularly 
where the sac is twisted prior to suture, the ring 
edges are often sutured by the surgeon who 
intends only to ligate the neck of the sac. Also, 
after simple ligature of the sac the ring edges may 
be drawn together by the process of healing, 
and in this way a natural narrowing of the ring 
takes place. Thus may be explained the good 
results often obtained in oblique inguinal herniz 
with wide necks where the operation is limited 
to removal of the sac alone. 

It is important to suture together the margins 
of the ring so as to reproduce its normal position 
and size. When the outer pillar is thin and 
easily torn it appears necessary to deviate from 
this rule, and in such cases the inner pillar should 
be stitched to the upper margin of the deep 
femoral arch rather than to Poupart’s ligament 
which lies farther down. To displace the ring 
downwards alters the normal anatomy, and tends 
to anchor and disturb the mobility of the ring. 
It seems preferable, however, to repair a weak 
ring in this manner, than to use more difficult 
and doubtful methods, such as reconstruction 
by fascial slings. 

When the internal ring is much enlarged in 
long-standing hernia, the layers of the posterior 
wall internal to it are stretched, and the inner 
edge of the so-called middle ring is likewise 
stretched. Repair of the internal ring tightens 
up the transversalis fascia medial to it, but leaves 
the middle ring enlarged and the superficial layer 
slack. Suture of the stretched margin of the 
middle ring not only restores it as a buttress for 
the ring, but also draws the superficial layer taut. 

Occasionally the internal ring in a large or 
recurrent oblique hernia is so stretched and 
damaged that the opening in the posterior wall 
of the inguinal canal lies wide and immobile, the 
defect approaching the condition found in a 
direct hernia; also at times a direct and indirect 
hernia are associated. Here the problem of 
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repair is that of direct hernia, a subject beyong 
the scope of this paper. 

Suture of the transversalis fascia is no new 
procedure, for it was recommended by Bassin; 
(1890) as part of his classic operation. Suture 
or repair of the ring itself is more recent and 
has been practised by Torek (1906), Gregory 
Connell (1908), Bates (1913), Marsh Pitzman 
(1921), Major Seelig (1923), and -Edmund 
Andrews (1924), in the United States ; by Cowelj 
(1927), Ogilvie (1929), Philip Turner (1933), 
Henry (1937), and Harold Edwards (1943) in 
this country. Some of these surgeons, however, 
recommend a repair which impedes the mobility 
of the ring. 

It is important to restore, and not to interfere 
with, the normal anatomy and function of the 
inguinal canal. Bassini’s operation as usually 
practised—that is, suture of the lower fibres of 
the internal oblique to Poupart’s ligament without 
repair of the ring—must be labelled an unsatis- 
factory operation in oblique hernia, for it aims 
to reinforce the posterior wall of the canal on 
the inner side of the ring. Once the ring itself 
is forced by the commencing recurrence of a 
hernial sac, it is doubtful if any repair medial 
to the ring or on a plane superficial to it can 
effectively retard its progress. 


SUMMARY 


The anatomy and pathology of the internal 
ring in action is described. 

It is claimed that the internal ring has mobility 
and stands as an active guard at the entrance to 
the inguinal canal. If this is true it must follow 
that repair of this mechanism when at fault is an 
important step in restoring the canal to normal. 


I am indebted to Dr. Frank Ellis, of London, 
for suggesting, and to his brother, Mr. Edwin 
Ellis, of Sheffield, for designing and making an 
instrument to measure ring movement ; also to 
Miss Davison and Mr. Maxwell for their beauti- 
ful drawings. 
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SOME UNUSUAL THORACIC TUMOURS 
By N. R. BARRETT AND PRoFEssor W. G. BARNARD 


Tus small group of cases seemed to be worthy 
of publication partly because they illustrate the 
expanding scope of thoracic surgery which, as 
each year passes, brings new problems for solu- 
tion, and partly because the lesions themselves 
may properly be described as unusual. 

Two are examples of pathological lesions 
which occurred in the pre-pericardial pad of fat. 


PREPERICARDIAL CYST 


Case 1.—Mr. H. M., aged 36, was admitted to 
St. Thomas’s Hospital in March, 1943. He had 
noticed increasing dyspnoea on exertion over a period 
of six months. By profession he was a shot-blaster, 
and it had been assumed that the shortness of breath 
might have been due to his trade. He also com- 
plained of intermittent ‘ pressure’ behind the lower 





FiG. 380.—Case 1. Radiograph of chest. The cyst lies 
in the pericardiophrenic angle on the right side. 


This structure has received but scant recognition 
from the anatomists, and its existence is not 
mentioned in the standard text-books. It is, 
nevertheless, the seat of disease upon occasion, 
and several interesting papers recently published 
in American journals have testified to this fact. 

One case is that of a teratoma of the lung. 
We are aware of the difficulties of finally assessing 
the exact nature of many of the pathological 
processes in this organ, but, in this instance, the 
definite mixture of carcinomatous and sarcoma- 
tous elements leaves but little doubt of the 
diagnosis. 

Two patients suffering from adenoma of the 
bronchus are included. This condition is now 
well recognized, but many points pertaining to 
the clinical features and to the wisest methods 
of treatment are still sub judice, and it is for this 
reason that the cases are presented. 


Right lateral radiograph of the 


FIG. 381.—Case 1. 
chest showing the cyst lying above the diaphragm and 
immediately behind the sternum. 


end of the sternum, but there was nothing to suggest 
pain of the anginal type. 

Physical examination was negative in all respects 
and the patient appeared to be in excellent health ; 
but radiographs of the chest revealed an opacity, 
about the size of an orange, situated in the right 
chest and lying in the angle between the right border 
of the heart and the dome of the diaphragm (Figs. 
380, 381). The mass lay in the extreme front of 
the chest, immediately behind the sternum. 

The patient had an occasional cough and some 
mucoid sputum ; the latter contained neither signi- 
ficant organisms nor malignant cells. The tempera- 
ture, pulse, and respiratory rates were normal; the 
blood-pressure was 140/90 mm. of mercury and the 
Wassermann and Kahn reactions were negative. 
The bronchial tree was shown to be normal by 
bronchoscopy and bronchograms, and the diaphragm 
was not paralysed. The electrocardiograph was 
normal, and the possibility of a diaphragmatic 
hernia (through the foramen of the internal mammary 
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artery) was not great because a barium swallow and 
follow-through barium meals were normal. 


Opinion was divided as to whether the mass 
could be held to explain the man’s symptoms, 
and also as to whether it lay in the mediastinum, 
the pericardium, the lung, the pleura, or the 
diaphragm. Artificial pneumothorax sometimes 
settles a question of this type, both by showing 
that the lung retracts with or without the mass, 





FIGS. 382, 383.—Case I. 


and, in the case of lax cysts, such as can occur 
in connexion with the parietal pleura, the mass 
may alter in outline after air has been introduced 
into the pleural cavity. This method of investi- 
gation is not very satisfactory when the opacity 
lies adjacent to the mediastinum because the 
lung is attached to the central structures by the 
pulmonary ligament, and may not uncover a 
mediastinal tumour even if adhesions are not 
present. Artificial pneumothorax can sometimes 
be usefully combined with pneumoperitoneum 
and thoracoscopy for purposes of diagnosis. 


An artificial pneumothorax was induced, but it cast 
no additional light upon the diagnosis or upon the point 
of origin of the mass. The man himself had not noticed 
dyspneea as he rested in hospital, and, as he was anxious 
to resume work, he was discharged and kept under 
observation in the out-patients’ department. 

A month later he returned and reported that the 
symptoms had got worse and that he had been forced 
to give up his work. In particular the retrosternal 
“pressure” had increased. He was admitted to 
the Thoracic Surgical Unit at Horton War Hospital 
with the object of removing the “‘ tumour”’.. Investi- 
gations showed that the physical signs and X-ray 
appearances had not changed in the interval. 

Thoracotomy was performed by N. R. B. on Jan. 
4, 1944, under general anesthesia administered by 
Dr. M. D. Nosworthy. The right pleural cavity 
was opened by a limited intercostal incision and the 
mass was immediately located lying extrapleurally, 
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in front of the pericardium, in the pad of fat which 
normally is situated in this area (Figs. 382, 383). It was 
a thin-walled translucent cyst which contained clear 
watery fluid. The cyst was removed without difficulty 
and the chest closed. At the conclusion of the opera- 
tion air was aspirated from the pleural cavity so that 
no pneumothorax remained. Convalescence was un- 
eventful, and the patient was discharged from the 
hospital a few weeks later. He has since returned to 
his usual work and states that he no longer suffers 





Photographs of the cyst removed at operation. 


from dyspnoea on exertion or from retrosternal 
pressure. Sections of the wall of the cyst showed 
that it was composed of fibrous tissue and lined by 
a single layer of flattened endothelium. 


Two years ago one of us (N. R. B.) had seen 
a similar case in which surgical removal of an 
apparently innocuous mediastinal cyst, in the 
same position, had cured a patient of symptoms 
which had been diagnosed and treated as asthma. 
The presence of a cyst had not been suspected 
until radiographs had been taken. The reason 
why removal of such a cyst should have this 
curative effect is difficult to explain, but the 
results obtained in these two cases seem to justify 
surgical treatment. 

Extrapleural cysts are uncommon. D’Abreu 
reported a small series of cases at a meeting of 
the Society of Thoracic Surgeons of Great 
Britain and Ireland in 1938. In structure his 
cases resembled the one we have described, but 
were situated towards the back of the chest wall. 
He did not hazard an opinion as to the pathology 
of the lesion. he 

Cysts of the mediastinum of bronchial origin 
have occasionally been reported (Adams and 
Thornton, 1943), and Hueur and Andrus (1940) 
have collected 25 examples of mediastinal epi- 
thelial cysts. The great majority of all the 
recorded cases have been situated in the upper 
mediastinum, or in connexion with the bifurcation 
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of the trachea. Churchill (1937) and Greenfield 
and others (1943) have reported examples which, 
macroscopically and microscopically, resembled 
the case we have described, but these were 
situated in the superior mediastinum and were 
called by them “‘ spring water cysts”. It appears 
that thin-walled epithelial cysts are extremely 
rare in the lower part of the anterior mediastinum. 
Lambert (1940) has described two patients, and 
the X-ray appearances have been recorded by 
Brown (1944) and others. 

This whole group of cases should be carefully 
distinguished from dermoid cysts and teratomata 
of the mediastinum ; which subject has been fully 
reviewed recently by Rusby (1944). 


ADENOMA OF THE BRONCHUS 


Case 2.—Miss M. A., aged 8, in the summer of 
1941 developed ‘ chest trouble’, and was diagnosed 
and treated as a case of right-sided pleurisy and 
pneumonia. This illness was slow to resolve and 
her doctor referred the child to the Welsh National 
Memorial Association for X-ray examination. The 
films showed atelectasis of the right lower lobe and, 
in consequence, the patient was admitted to Llandough 
Hospital under the care of Dr. A. G. Watkins. He 
examined the child on Jan. 6, 1942, and found the 
physical signs of atelectasis of the right lower and 
middle lobes. A bronchogram made at this time 
revealed a block of the right main bronchus about 
half an inch below the carina. On April 9 Mr. Owen 
did a bronchoscopy and found a tumour at the level 
indicated in the bronchogram ; it was about the size 
of “the tip of one’s little finger”. He removed 
the tumour by avulsing it with forceps. Its surface 
was smooth and covered with epithelium, and it was 
relatively avascular. At the conclusion of this opera- 
tion it appeared that the bronchial tree was patent 
and that the mass had been completely removed. 
The child made a rapid convalescence, but the signs 
of atelectasis of the lower and middle lobes persisted. 

The pathologist’s report was as follows: ‘‘ The 
specimen shows a carcinoma-like tumour of the 
mucous membrane. The cells are large and arranged 
in solid masses and tubules. Mucinous secretion is 
present and in many places the tumour cells are 
distended with this material. The appearances 
suggest an origin in the mucous glands of the bronchi, 
and a diagnosis of carcinoma.” 

The patient was then transferred to Horton War 
Hospital and, having examined the histological speci- 
men which Dr. Watkins sent to us, we were convinced 
that the tumour was an adenoma of the bronchus. 
Adenoma may simulate carcinoma of the bronchus 
histologically, and only a small fragment was available 
for examination. 

The clinical condition of the patient was good. 
She was rather small and underdeveloped for her 
years, but the only symptoms were cough and a 
little purulent sputum. The signs were limited to 
the chest and, together with the radiographs, were 
typical of atelectasis and bronchiectasis of the right 
middle and lower lobes. The sputum was negative 
for tubercle bacilli and the blood-count was normal. 

ere was no history of hemoptysis. 

On May 26 another bronchoscopy was done at 
Horton under avertin and local anesthesia. The 
bronchial tree was normal except for a tiny patch of 

roughening ” on the lateral wall of the main des- 
cending bronchus immediately below the orifice of 
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the upper lobe bronchus. It was assumed that this 
patch was the healed scar which had resulted from 
the avulsion of the original tumour and a small piece 
of tissue was secured for biopsy. The, bronchi of 
the lower and middle lobes were somewhat dilated 
but contained no secretions. The Sector Pathologist 
reported upon this tissue as consisting of a fragment 
of acutely inflamed respiratory epithelium and granu- 
lation tissue. 


The question arose as to whether further 
treatment for the adenoma was desirable or 
necessary. Three alternative procedures were 
considered. Conservative treatment was dis- 
carded because it was assumed that, although 
bronchoscopy was negative at the time, there 
was certain to be an extrabronchial extension of 
the neoplasm and this, if ignored, would sooner 
or later grow into a dangerous tumour. The 
second suggestion was te insert radon into the 
bronchus, but this was also turned down because 
radon is now known to afford but temporary 
relief in the great majority of these cases, and 
in this particular patient the exact site of the 
lesion was doubtful and its placing would of 
necessity have been inaccurate. The third 
possibility was to do a lobectomy or pneumo- 
nectomy. Pneumonectomy was preferred be- 
cause it was felt that the extrabronchial extension 
probably lay in the angle between the upper lobe 
bronchus and the main descending bronchus, 
and because the lower and middle lobes of the 
right lung were known to be infected and 
bronchiectatic. 


Dissection pneumonectomy was performed (N. R. 
B.) on June 9 under general anesthesia administered 
by Dr. M. D. Nosworthy. The child stood the 
operation well and left the theatre in good condition. 
A blood transfusion was set up and continued 
throughout the operation. The operation did not 
present any special difficulties; the pleural cavity 
was free except in the diaphragmatic area. The 
bronchus was closed with mattress sutures of fine 
thread, placed in its long axis, and the stump was 
covered with an intercostal muscle pedicle graft. 
At the conclusion of the operation the phrenic nerve 
was crushed and the pleural cavity was drained by 
an intercostal tube connected to an underwater seal. 

Convalescence was uneventful and the child made 
a rapid and complete recovery. The intercostal tube 
was removed 36 hours after the operation and sterile 
pleural exudate was aspirated on several occasions. 

The child was sent back to Wales in August, 1942, 
and since that time she has continued to make excel- 
lent progress. In June, 1944, her health was very 
good; there was scarcely any external deformity 
and the pleural space on the right side had been 
obliterated largely by expansion of the remaining lung. 

When the lung, which had been removed at 
operation, was sectioned there was no evidence of an 
adenoma to be seen macroscopically in the peribronchial 
tissues. There were a few soft glands in the hilum 
and in the bifurcations of the major bronchi, and it 
was feared that an unnecessary operation had been 
done. These doubts were fortunately dispelled when 
serial sections of the parts had been made. 

Since tumours most commonly ‘arise at the bifur- 
cation of bronchi the specimen was bisected through 
the main bronchus. Careful search failed to reveal 
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the stalk or base of the tumour. Histological sections 
were, however, made through the main bronchus to 
include its branches and at one junction a minute 
tumour was found. It was composed of solid acinar, 
polygonal cells (Fig. 384). Many of the cells were 





FiG. 384.—Case 2. Microphotograph of a part of 
the adenomatous tissue. 


vacuolated. Some had a slightly spongy and others 
a smooth protoplasm. The cells infiltrated the 
mucous membrane at one spot. The remainder of 
the tumour was in the submucosa. It was a typical 
adenoma of the bronchus. The lower and middle 
lobes showed advanced saccular bronchiectasis. 


This case is presented for two reasons. The 
first has already been stressed—namely, the 
importance of realizing that the great majority 
of bronchial adenomata have an extrabronchial 
as well as an intrabronchial part, and that this 
fact must be taken into consideration when 
treatment is planned. The second reason is 
that the average age of onset of symptoms in 
cases of adenoma of the bronchus is 28 years 
(Carter, 1941), and our patient was only 8 years 
old. 

Very few adenomata have been recorded as 
occurring in children, and the case described is 
the youngest we have been able to find in which 
the diagnosis was certain. Beardsley (1933) 
reported a tumour in a child aged 10 months, 
but the specimen is described by him as an 
** adenocarcinoma ”’, and in a recent paper Jones 
and others (1943) have given details of a typical 
adenoma occurring in a child aged 13. Wasch, 
Lederer, and Epstein (1940) describe a patient 
aged 11 who was diagnosed, upon bronchoscopy, 
as having an adenocarcinoma of the right upper 
lobe bronchus; the child died 7 years later, 
having developed an eosinophile adenoma of the 
pituitary and gigantism (quoted by Jones et al., 
1943). 


ADENOMA OF BRONCHUS 


Case 3.—Mrs. I. E. P., aged 32, was admitted to 
the Essex County Hospital in September, 1943, under 
the care of Dr. S. Propert. She had always been 
well until six weeks before admission and the first 
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symptoms were cough, dyspnoea on exertion, blood 
staining of the sputum, and pyrexia. The diagnogic 
at this time was judged to be pneumonia of the right 
upper lobe. The condition did not resolve. 

Upon admission to hospital her average tempera. 
ture was 100°2° F., the pulse-rate 120, and the respira. 
tory rate 34. The physical signs (which were limited 
to the chest) were as follows: The right side was 
somewhat flattened at the apex, movements were 
diminished in this area and there were dullness ang 
absent breath sounds at the right base, suggestive 
of a pleural effusion. The signs in the left ches 
indicated a mild degree of generalized bronchitis, 

After a fortnight in hospital the general condition 
and local signs were unchanged. Radiography showed 
atelectasis of the right upper lobe, partial atelectasis 
of the right lower lobe, and possibly, a small pleural 
effusion. Aspirations of the right pleural cavity 
yielded no fluid or pus. 

She was transferred to St. Thomas’s Hospital, 
and at that time was still pyrexial, the sputum was 
blood-stained, and the clinical signs and radiographs 
were those of total atelectasis of the right lung. 

Examinations of the sputum by Dr. Bamforth 
revealed neither tubercle bacilli nor malignant cells, 
There was some degree of anzmia, but no loss of 
weight. Within a few days bronchoscopy was per- 
formed on two occasions and on each the right main 
bronchus was found to be ‘“‘ occluded by a lobulated 
growth’. Portions of tissue removed for biopsy 
did not confirm this opinion and showed only necrotic 
material and debris, and it was thought that the 
patient might have inhaled a piece of meat which had 
become impacted in the right main bronchus. After 
bronchoscopic removal of this tissue the lumen was 
patent. 

On this account the evidence in favour of bronchial 
tumour was thought to be inconclusive, and conserva- 
tive measures were essayed. At first the progress 
was satisfactory and the lower two-thirds of the lung 
re-expanded, but after a fortnight there was an 
exacerbation of all signs and symptoms associated 
with a high swinging temperature. A course of 
sulphathiazole was started and rapid resolution 
occurred, in fact improvement was so great that the 
patient was able to get up. The upper lobe was 
still atelectatic. 

Ten days later the acute manifestations recurred 
and the signs again revealed collapse of the right 
lower lobe, and, on this occasion, a course of sulpha- 
thiazole did not produce the required effect. From 
now onwards the temperature was high and swinging, 
the sputum reappeared and was purulent and occasion- 
ally blood-stained. Her general condition began 
to deteriorate appreciably. 

At the 8th week after admission a course of deep 
X rays was started in the belief that the lesion must 
be a carcinoma of the upper lobe bronchus, and this 
treatment produced no effect for good or ill in spite 
of the fact that there must have been considerable 
pulmonary suppuration at the time. 

In January, 1944, the patient was transferred to 
the Thoracic Surgical Unit at Horton War Hospital. 
There was no significant change in the general or 
local conditions and she was still gravely ill. The 
right upper lobe was atelectatic, but the middle and 
lower lobes on that side were well aerated. Broncho- 
scopy (N. R. B.) was done soon after admission and 
this revealed a papilliferous tumour protruding into 
the lumen of the main bronchus, and arising from 
somewhere in the upper lobe bronchus. The carina 
was normal and there was no evidence of submucous 
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extending from the mediastinum to the lateral chest 
infiltration. The mass in the main bronchus was 
removed and sections of this tissue were reported 
upon as *‘ oat-cell carcinoma’. There was no 
evidence to suggest metastases in the thorax or else- 
where, and in spite of the poor general condition, 
thoracotomy was advised. 

The operation was done by N. R. B. on Jan. 12, 
1944, and a general anesthetic was given by Dr. 
M. D. Nosworthy. A blood transfusion was set up 
and continued throughout the operation. The upper 
lobe was found to be densely adherent to the chest 
wall, and felt as though it contained a large solid 
mass. There was no evidence of mediastinal adenitis 
or metastasis, and dissection pneumonectomy was 
performed. The right main bronchus was closed 
with interrupted mattress sutures of thread, and these 
stitches were placed longitudinally. The bronchial 
stump was covered by an intercostal muscle pedicle 
graft. In separating the upper lobe from the chest 
wall the pulmonary parenchyma was opened in one 
place and some pus escaped from the lobe into 
the operation field. The chest was closed without 
drainage. 

Immediately after the operation the patient 
developed a fulminating bronchitis of the left lung 
which was interpreted as a flare-up of the condition 
already known to be present. After five days her 
condition improved rapidly and subsequently con- 
valescence was uneventful. The chest was aspirated 
on one occasion only, and a few ounces of sterile 
fluid were obtained. 

The patient left the hospital in March, 1944, and 
her health has improved steadily since that time. 

Macroscopic section of the lung which had been 
removed showed a pedunculated tumour, arising in 
the right upper lobe, from the point of division of the 
upper lobe bronchus into its three bronchopulmonary 
segments (Fig. 385). The stalk of the tumour filled 


Main 
bronchus 


Lymph- 
nodes 


Edematous, atelectatic. 
and inflamed upper lobe 


The 
necrotic 
tip of the 
tumour 
extending 
into the 
main 
bronchus 
from the 
upper lobe 
bronchus 





Main 
descending 
bronchus 





Lymph- 
node 


Base of tumour 


FiG. 385.—Case 3. Diagram to show the macroscopical 
appearance of a large section cut across the upper lobe of 
the right lung. 


the upper lobe bronchus and its bulbous end lay 
in the right main bronchus. Peripheral to the tumour, 
the base of which measured about 1 cm. across, the 
upper lobe was in a state of acute pulmonary sup- 
puration. In the right lower lobe bronchus there 
was a large piece of the tip of the tumour which had 
broken off and become impacted, and this had caused 
inflammation of the obstructed lower lobe. 

The histology of the tumour was as follows: 

lid acinar and tubular, polygonal, cubical, and 
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columnar-celled adenoma of bronchus. The walls 
of the affected bronchi were infiltrated at their 
bases. No infiltration of bronchial lymph-glands 
was seen. 


This case is presented because of certain 
features which are of special interest :— 

1. The explanation of the recurring conditions 
of atelectasis and re-expansion of the lower and 
middle lobes was that it was partly due to the 
blocking of the main bronchus by the growing 
tip of the tumour and partly to the fact that por- 
tions of the tumour became necrotic, broke off, 
and impacted in the lower lobe bronchus. Thus 
it is obvious why, at one time the whole lung 
was atelectatic, at another only the upper and 
lower lobes, and sometimes only the upper lobe. 

2. This tumour was not established as an 
adenoma until the whole lung was available for 
microscopy. The fact that an oat-cell carcinoma 
had been diagnosed from the material secured 
at bronchoscopy, might have been disastrous to 
the patient, for it has been stated by some ex- 
perienced thoracic surgeons that oat-cell tumours 
of the main bronchus metastasize so early to the 
mediastinal glands that thoracotomy is scarcely 
worth while. In this case the appearance of the 
tumour at bronchoscopy and the normality of 
the carina were so suggestive of adenoma that a 
blind eye was turned to the pathologist’s report 
and pneumonectomy was performed. 

3. This tumour grew from a relatively small 
base into a pedunculated projection which occu- 
pied the whole of the upper lobe bronchus ; 
this particular arrangement is peculiar in that 
the pedicle was much longer than is usual. 

4. In spite of the fact that the pleural cavity 
was contaminated by pus during the mobilization 
of the upper lobe, and the chest was closed 
without drainage at the end of the operation, 
the patient did not develop an empyema. In 
consequence of this, convalescence was a matter 
of weeks as opposed to months. All recent 
experience goes to show that the pleural cavity 
can effectively control a fair degree of contamina- 
tion in the course of an operation, but that any 
surgical procedure which allows repeated or 
continuous infection (such as the development 
of a bronchial fistula) is certain to be followed 
by an empyema. In this respect the behaviour 
of the pleural cavity is like that of the peritoneum. 


INTRATHORACIC LIPOMA 


Case 4.—Master C. B., a little boy aged 4, was 
admitted to the Thoracic Surgical Unit at Horton 
War Hospital in October, 1943. His mother stated 
that he had had asthma, measles, and chicken-pox ; 
a year before his admission he had been taken into 
another hospital on account of catarrhal jaundice. 
Whilst he was convalescent from this condition he 
is said to have developed a “left pleural effusion ”’, 
but needling at the time did not yield any fluid. 
Physical signs were limited to the left side of the 
thorax, and his general condition ‘was excellent. The 
signs indicated a solid, or fluid, space-occupying 
lesion situated in the front of the left chest and 
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wall, and from the level of the 3rd rib above to the 
dome of the diaphragm below. X rays confirmed 
these signs and also showed that the heart was con- 
siderably displaced into the right chest. There was 
no alteration in sensation of the overlaying skin, no 
finger clubbing, no cough or sputum. The tempera- 
ture, pulse, and respiratory rates were normal, as was 
the general development of the child. 





einen) 


FIG. 386.—Case 4. Postero-anterior film of the chest 
showing the opacity in the left hemithorax and displace- 
ment of the heart to the right. 


In March, 1943 (i.e., 7 months before admission 
to Horton War Hospital), the chest was needled again 
as the physical signs persisted and a “tiny” piece 
of structureless material resembling “ fibrin”’ was 
obtained. Apparently the possibility of hydatid 
disease was entertained, but the blood-count and 
Casoni test were negative. A bronchoscopy was 
carried out under general anesthesia; the bronchi 
of the left lower lobe were displaced upwards and 
outwards, but no intrabronchial abnormality was 
detected. A barium swallow proved that the mass 
lay well forward of the cesophagus and X rays showed 
that it was evenly dense throughout, and that the 
edges were slightly irregular, as though it was lobu- 
lated in places. Bronchograms did not afford addi- 
tional information except that they confirmed the 
opinion that the lesion was extrapulmonary. 

When the boy was admitted to Horton he was 
stated to be suffering from “an interlobar effusion 
(presumably between the upper and lower lobes of 
the left lung) containing a mass of fibrin ”’. Clinical 
and X-ray examinations did not reveal any additional 
abnormalities except that there was a definite bulging 
of the chest wall in the area occupied by the mass 
(Figs. 386, 387). It was also apparent, from a study 
of the serial radiographs, that there had been no 
appreciable change in the shadow over a period of one 
year during which its presence had been appreciated. 


Reviewing the available evidence it seemed 
that a diagnosis of interlobar effusion was not 
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likely to be correct. It had been made upon the 
fact that a minute mass of “fibrin ”’ had been 
aspirated upon one occasion, and upon the 
lateral radiographs and bronchograms. The 
latter showed that the opacity lay between 
what, at first sight, was thought to be the upper 
and the lower lobes of the left lung. This 





FIG. 387.—Case 4. Left lateral radiograph of the chest 
showing a very large opacity extending from the vertebral 
column to the back of the sternum. 


interpretation was fallacious, because these 
appearances had been produced by reason of the 
fact that a good quantity of the lipiodol had run 





Fic. 388.—Case 4. Photograph of the lipoma 
removed from the left hemithorax. 


over into the lower lobe of the right lung, s0 
that when the lateral films were examined the 
bronchial trees on the two sides were supef- 
imposed. 
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The most likely diagnosis was considered to 
be a mediastinal tumour, and, of the various 
possibilities, the lobulated outline suggested a 
teratoma or a benign tumour such as a lipoma. 

Whilst the patient was in hospital, tonsillitis 
occurred, and when the acute phase had subsided, 
the tonsils were removed without event. 


Many of these tumours are symptomless for 
a long time, and are eventually discovered either 
in the course of routine examination of the chest 
or on account of pressure symptoms. There is 
no certain method of diagnosis and Alexander 
(1942) has stated that “‘ the most circumscribed 
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might die. The operation had not been 
done without a fair amount of bleeding 
and a pint of blood was run into the 
saphenous vein fairly quickly at the 
critical moment. The chest was closed 
without drainage and, when the air in 
the pleural cavity had been aspirated, 
the general condition improved rapidly 
so that, by the time the patient had 
reached the ward, there was no further 
cause for anxiety. The anesthetic 
record is shown in Figs. 389 and 390. 
Convalescence was uneventful. A 
small effusion of blood-stained serum 
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collected in the pleural cavity ; this was rr Pr] 12 
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malignancy. 


The first case of thoracic lipoma 
was recorded by Fothergill in 1783. 
_ In 1940 McCorkle and others reviewed the 
literature and found only 34 recorded examples ; 
Hueur (1933) has also reviewed the subject and 
he divides the cases into three groups, namely :— 

I. The intrathoracic tumour has an extension 
outside the ribs, so that the tumour has an hour- 
glass shape. 

2. The tumour extends into the neck. 

3. The tumour is purely intrathoracic. 





Fic. 389.—Front of anesthetic record card of Case 4. The positive 


factors have been punched out. 


intrathoracic neoplasms are not extrapulmonary 
and benign, but intrapulmonary and malignant ’”’, 
so that the only way of finding out is to do a 
thoracotomy. Exploratory thoracotomy is now 
almost as safe as laparotomy (Overholt and 
Souders, 1937), but to remove a large tumour 
from the pleural cavity is dangerous. Clagett and 
Hausmann (1944) make the following observations 
about this point: ‘‘ The margin of respiratory 
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safety in tumours as large as the one we have 
reported is extremely narrow . . In the period 
during which the tumour undergoes its insidious 
growth, adjustment to diminished vital capacity, 
pressure on large vessels, and altered intrathoracic 
dynamics are made. Removal of the tumour 
completely upsets this adjustment (their case 
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she felt run down, but was eventually able to ge 
back to her work. She began to be troubled by g 
cough, which was productive and kept her awake at 
night-time, and by a feeling of heaviness in the front 
of the right chest. By April these symptoms’ had 
been aggravated by dyspnoea upon exertion and by 
a feeling of generalized and increasing weakness, 
Since the onset of her illness she had been bringing 
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FIG. _———- of anesthetic record. 





In this case the deterioration in the patient’s condition was due, in 


r. Nosworthy’s opinion, to the fact that the level of anesthesia was too light. 


suffered from profound post-operative hypo- 
tension) . . . Indicative of the fact that surgical 
removal of large tumours is hazardous are reports 
of two patients with lipomata (Andrus, 1935). 

One died during infiltration of the thorax 
with procaine hydrochloride. At necropsy the 
tumour was found to measure 25 x 25 x I3 cm. 
and to weigh 12°43 kg. The other lipoma was 
partially removed, it recurred, and at necropsy, 
weighed 8-5 kg. Prompt removal of all intra- 
thoracic neoplasms is, of course, the only way 
in which this difficulty may be averted ”’. 

The largest intrathoracic tumours which have 
been described have been lipomata, although 
dermoid cysts and fibromata (Clagett and Haus- 
mann, 1944) can match them in this respect. 


MIXED CARCINOMA AND SARCOMA 
OF LUNG 


Case 5.—Miss W., aged 40, was admitted to the 
wards of the Thoracic Surgical Unit at Horton War 
Hospital on Aug. 12, 1943. 

She had always been well until January, 1943. 
At that time she caught a “cold” which developed 
into “influenza” and this illness kept her in bed 
for about a fortnight. Convalescence was slow and 


up sputum; at first this was frankly purulent and 
amounted to 4 pint a day, but as the summer came 
she began to feel a little better and the sputum 
diminished to an ounce in the 24 hours. 

At about this time she was referred by her doctor 
to a hospital in Exeter where radiographs of the chest 
were secured. These films showed a circumscribed 
opacity of even density in the middle of the right 
lung; it was surrounded by lung tissue of normal 
appearance and was about as large as a small grape- 
fruit. 

The patient then came to London and was 
admitted to St. Thomas’s Hospital under the care 
of Dr. Gardiner-Hill. Her general condition at that 
time was poor, for, although the temperature was 
normal, she had lost a great deal of weight and was 
suffering from the effects of a marked secondary 
anemia. Her cough and sputum were still present 
and the physical signs were dullness to percussion 
and absent breath-sounds over the middle thirds of 
the front and back of the chest. Anteroposterior 
and lateral radiographs were taken and showed an 
opacity similar to that which has already been des- 
cribed (Figs. 391, 392). The radiological diagnosis 
suggested by these films was pulmonary hydatid 
cyst, and a Casoni reaction, which was negative, was 
done. The alternative diagnosis was a peripheral 
tumour of the lung. 
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It has been said that the radiographic appear- 
ances of a simple hydatid cyst in the lung are 
diagnostic of the condition; this is not true 
(Barrett and Thomas, 1944). The circumscribed 
opacity, seen in the anteroposterior film of this 
patient, is quite consistent with hydatid disease, 
and the presence of a negative Casoni reaction 
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unable to find any malignant cells. It was at this 
stage that the patient volunteered the information 
that, whilst in the West Country, she had on one 
occasion, coughed up a dark-red object about the 
size of her forefinger. Her doctor had recognized 
this object as a bronchial cast and had sent it to Exeter 
for examination. The report was blood-clot con- 
taining masses of malignant cells. Later on, Dr. 





Fic. 391.—Case 5. Postero-anterior radiograph of 
the chest showing the tumour in the right lung. It was 
upon this film that the diagnosis of hydatid disease had 
been made, and the X-ray appearances (as seen in this film) 
are compatible with this condition. 


does not rule it out, especially in a case of un- 
complicated pulmonary cyst. The lateral film 
of this patient is, however, not consistent with 
such a diagnosis, for, in the front of the opacity, 
there is an area of diminished density which is 
irregular in shape. If this lesion were in fact 
an hydatid cyst it must be one in which air has 
got into the space between the adventitia and 
the laminated membrane or actually into the 
cyst itself. In the first event the appearances 
produced are those of a crescent of air, of regular 
outline, circumscribing the ifitact hydatid mem- 
branes (i.e., a ‘ perivesicular pneumocyst’), or 
in the latter case the picture is of a cavity in the- 
lung probably containing a fluid level. Now 
in this particular patient there was no clinical 
evidence that a cyst had ruptured and the lateral 
X-ray film was not typical of either of the condi- 
tions described above (Fig. 393), and for these 
reasons the diagnosis of pulmonary tumour was 
preferred to that of hydatid disease. Subsequent 
‘vents proved that this reasoning was correct 
and that the area of diminished density under 
discussion was, in fact, due to an area of necrosis 
in the tumour. 


The health of the patient was deteriorating rapidly 
and the sputum was now blood-stained. Dr. Bamforth 
‘xamined several specimens of sputum, but was 


Right lateral radiograph of the 
chest. In this view the opacity is not only lobular but 
there is an area of diminished density in the front. If this 
were a hydatid cyst it would be one in which air had become 
insinuated between the adventitia and the laminated mem- 
brane and in this case the area between the arrows and the 
main bulk of the mass should be a perfect crescent like a 
new moon. It was upon this film that the diagnosis of 
tumour in the lung was made. 


FIG. 392.—Case 5. 


Bamforth was able to examine this slide himself and 
to confirm the above diagnosis. The patient was 
then seen by one of us and transferred to Horton 
War Hospital for surgical treatment. 

On admission her condition was very poor, and, 
in addition to the state already described, she was 
irrational and most difficult to handle. A broncho- 
scopy was done (N. R. B.) on Aug. 17, 1943, under 
local anesthesia and nothing abnormal was detected 
in the bronchial tree. There was no evidence of 
metastases. 


The fact that masses of groups of malignant 
cells had been found in the bronchial cast which 
the patient had expectorated and that, in spite 
of this, the main bronchial tree was normal is of 
considerable interest, for it has been alleged 
(Overholt) that malignant cells are only likely 
to be found in the sputum when the tumour is 
papilliferous and situated in close proximity to 
the carina. The present case confirms the opinion 
of Dudgeon (1935), who devised the most satis- 
factory technique for demonstrating malignant 
cells in the sputum, and others (Barrett, 1938 ; 
Gowar, 1943) that peripheral tumours as well 
as tumours situated in the main bronchial tree 
can shed malignant cells into the sputum. 
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On Aug. 24, a dissection pneumonectomy was 
performed (N. R. B.) under general anesthesia given 
by Dr. M. D. Nosworthy. A blood transfusion was 
set up as a preliminary to operation. The lung was 





FIG. 393.—Radiograph of a patient suffering from 
pulmonary hydatid disease. There are three hydatid cysts 
in the lungs: (1) In the right lower zone is an uncompli- 
cated simple cyst ; (2) In the right upper zone a cyst with 
a perivesicular pneumocyst ; (3) In the left middle zone 
a cyst which has ruptured into a bronchus. These 
‘ circular opacities ’ should be compared with that which 
occurred in Case §. 


removed without difficulty and the bronchus occluded 
with interrupted stitches of thread; the bronchial 
stump was covered with an intercostal muscle pedicle 
graft. At the conclusion of the operation the phrenic 
nerve was crushed and the pleural cavity closed 
without drainage. The pleura was free of adhesions 
and there were no metastases to be seen or felt in the 
mediastinum. After the patient had been turned 
on her back the intrapleural pressures were adjusted 
to a mean atmospheric, on the side of the operation, 
and the general condition was good. 

Next day a course of sulphathiazole was started, 
as a prophylactic measure against pleural infection, 
ond the patient’s temperature and pulse-rate were 
slightly raised. She then began to run a niggling 
temperature which was controlled by repeated 
aspirations of small quantities of bloody serum from 
the pleural cavity ; but on the whole her condition 
_ never gave rise to any anxiety until the eleventh post- 
operative day. At this time she developed a high 
swinging temperature, with occasional rigors; the 
pulse-rate rose to between 110 and 120 and the outlook 
suddenly became very bad. It was at first assumed 
that infection had occurred in the pleura, but all 
specimens obtained by aspirations were sterile upon 
culture and specimens of the urine were also sterile 
upon culture. The output of urine was normal. 
The condition of the patient, which now resembled 
a state of septicemia, rapidly deteriorated until three 


days later, when the exhibition of sulphathiazole wa 
stopped and the temperature and pulse immediate) 
fell to normal. From this time onwards convale. 
cence was straightforward and the patient was ab 
to get up at the end of the third week. Her gener 
health, and especially her mental state, were bette 
at this time than they had been for many months. 
she stated that she ‘almost felt a normal individy,| 
again’. The pleural cavity was not aspirated afte 
the second week because the effusion became absorbed 
spontaneously. 


It is easy to account for the complication; 
described above when all the facts are told, bu 
the cause was not appreciated at the time. The 
patient had been given an overdose of sulpha- 
thiazole. It is arguable that prophylactic sy- 
phonamides should never have been given jp 
this case as there was no reason to anticipate 
pleural suppuration, but, however this may be, 
there is no doubt that when these drugs are given 
the total dose (as well as the daily dose) should 
be recorded on the patient’s chart every day. 
This particular patient received 68 g., and it is 
interesting to note that rigors were a part of the 
clinical picture and that the volume of urine 
excreted was never low. 


The patient was discharged from the hospital on 
Oct. 12, and when seen one year later was in very 
good health. The pleural cavity was quite dry and the 
pneumothorax, on the operated side, had already 
diminished greatly in size. She had returned to her 





FIG. 394.—Case 5. Photograph of the right lung, 
cut open to show the appearances of the tumour. 


work as a secretary. The pathological report upon 
the tumour (Fig. 394) was as follows: “‘ The tumour 
is a mixed carcinoma and sarcoma of lung. The 
two types of tissue are closely mixed. The epithelial 
part in places produced tubes, or parts of tubes, lined 
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by multi-layered columnar epithelium resembling 
an immature bronchus. In places there are papille 
covered by similar epithelium and having a delicate 
fibrous tissue core. There are a few scattered groups 
of small polygonal cells very like those seen in one 
form of adenoma of bronchus. The connective 
tissue part varies from sheets of closely packed 
round or oval nuclei with practically no cell outline 
or protoplasm, to spindle cells running in bands; 
some more mature cells are also present and these 
are producing fibre and gland cells. 

“In many places the epithelial-lined tubes are 
surrounded or partly surrounded by connective-tissue 
cells very much like the arrangement in some embryo- 
mata of kidney. This arrangement and grouping 
also resembles the bronchial buds growing into the 
undifferentiated mesoderm in the developing lung 
of an embryo. 

“Tt is possible that the tumour has developed 
from a part of lung which has remained dormant 
and undeveloped, or that the tumour is recapitulating 
its own life history.” 


This case has been recorded because the 
pathological findings are most unusual. 
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THE COMPLICATIONS OF ACQUIRED DIVERTICULOSIS 
OF THE JEJUNUM AND ILEUM 


By R. MILNES WALKER 


ROYAL HOSPITAL, WOLVERHAMPTON 


ACQUIRED diverticulosis of the jejunum and ileum, 
which, until recently, was considered a patho- 
logical curiosity, has been shown, when careful 
observations have been made, to be not an exceed- 
ingly uncommon condition, and many surgeons 
and post-mortem pathologists will have come 
across examples during routine examinations of 
the small intestine. Up to the present time 
approximately 225 examples have been recorded 
in the literature, but this must represent only a 
very small fraction of their incidence ; Rosedale 
and Lawrence (1936) found the condition 4 times 
in 300 autopsies when they undertook routine 
insufflation on the small intestine in situ in order 
to demonstrate the diverticula, while Rankin and 
Martin (1934) state that diverticulosis of the 
}junum or ileum was found at the Mayo Clinic 
3 Umes out of 956 radiographic examinations in 
which the small bowel was specially studied. 


Historical Note.—This note is inserted to correct 
an error which has crept into the literature, and has 
N reproduced in the majority of papers on this 
subject during the last twenty-five years—namely, 
t the first example was described by Astley Cooper 
VOL. XXXII—NO. 128 


in 1844; this is manifestly an error, for this surgeon 
died in 1841, and reference to the first edition of his 
Anatomy and Surgical Treatment of Crural and 
Umbilical Hernia (p. 87), published in 1807, yields 
an account of his case, a man of about 50 years of 
age who died in the London Hospital of “ general 
dropsy ”’, and had a “ diseased state of the liver ”’. 
Astley Cooper’s original engraving gives such an 
accurate delineation of a typical example of diverti- 
culosis of the jejunum that I make no apology for 
reproducing it nearly a century and a half after its 
original appearance (Fig. 395). 


The pathology and aetiology of this condition 
have in recent years been investigated and fully 
discussed by Edwards (1939), Fraser (1933), and 
Butler (1933) in this country, and the literature 
reviewed by Gerster (1938) in America. The 
condition is an acquired one, and the diverticula 
are of the mucous membrane hernia type, and 
as a rule find their way through the muscular 
coat of the intestine at the points where the 
main arteries pierce the muscle; they therefore 
occur almost exclusively on the mesenteric 
border, just to one or other side of the midline 
of the mesentery. The upper jejunum is the 

30 
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portion of small intestine which is most commonly 
affected, but cases are on record in which the 
whole of the jejunum and part of the ileum were 
involved ; examples are rare in which acquired 
diverticula are found in the ileum alone, and in 
such cases they are usually solitary; when the 








Fic. 395.—The first drawing of a specimen from a case 
of diverticulosis of the jejunum, reproduced from Astley 
Cooper’s Anatomy and Surgical Treatment of Crural and 
Umbilical Hernia, 1807. 


upper jejunum is involved, the diverticula are 
almost always multiple, and the number may 
run into hundreds. In the jejunum they grow 
to a large size, up to 3 in. in diameter; they 
have thin walls, and wide orifices by which they 
communicate with the lumen of the intestine ; 
when they are found in the ileum, and particu- 
larly in its lower portion, they approximate more 
closely in appearance to the false diverticula 
which are so common in the colon, being small 
in size, and having a narrow communication 
with the intestinal lumen. Like diverticulosis 
of the large intestine this is a disease of later 
adult life, and not many examples have been 
recorded under the age of 40; it also resembles 
the condition when found in the colon, in that 
the majority of cases give rise to no symptoms, 
and are only found incidentally at autopsy, or on 
radiological examination of the alimentary tract 
for some other condition ; it must be borne in 
mind, however, that very often no abnormal 
radiological appearances are produced, even when 
special methods are adopted to demonstrate the 
upper jejunum, so that a negative examination 
is of no value in excluding the condition. Some 
patients suffer from a flatulent type of dyspepsia, 


which has been carefully described by Edwards, 
and which may be so severe as to call for surgical 
treatment. This dyspepsia, though occurring jp 
the minority of persons who have jejunal divertj. 
culosis, must be considered a symptom of the 
primary condition and not the result of complica. 
tions, as at operation on such patients no evidence 
of any secondary changes can be found. I haye 
met with a single example of such an uncom. 
plicated case without symptoms, in a man of 57 
who was undergoing an operation for pyloric 
stenosis ; in the upper loop of jejunum were fiye 
diverticula, all on the mesenteric border, and 
within a few centimetres of each other; four 
were small, not more than I cm. in diameter, 
but the fifth had a diameter of 2 cm. 
The complications to which jejunal and ileal 
diverticula may give rise are :— 
1. Acute diverticulitis, causing :— 
a. General peritonitis. 
b. Localized abscess. 
c. Adhesions. 
d. Acute intestinal obstruction. 
These complications may or may not be 
associated with an actual perforation. 
2. Concretion formation, which may cause 
intestinal obstruction. 
3. Hemorrhage. 
4. Traumatic rupture. 
5. Volvulus. 


1. ACUTE DIVERTICULITIS 


This is the most frequent complication, but 
the rarity of complications in general is empha- 
sized by the fact that acute diverticulitis of the 
small intestine, after exclusion of congenital 
diverticula, has only been recorded 19 times, 
though 3 further examples are given below. 


CASE REPORTS 


Case 1.—M. W., a married woman of 32, was 
admitted to the Royal Hospital, Wolverhampton, on 
Oct. 10, 1931, with a history of vomiting and colicky 
upper abdominal pain of 24 hours’ duration; no 
feces or flatus had been passed after the onset of the 
pain, and there was no history of any previous 
abdominal symptoms. Her temperature was I0I‘4’, 
pulse-rate 132, and respirations 26, and the tongue 
was dry; she was tender and rigid in the left upper 
quadrant of the abdomen, but no tumour was pal- 
pable; a diagnosis of small-intestine obstruction 
was made, and laparotomy carried out. 

AT OPERATION.—No free fluid was present; 
most of the small intestine was collapsed and empty, 
but the upper loop of jejunum was distended, and 
about 30 cm. from the duodenojejunal flexure was 
an inflamed intramesenteric diverticulum 2 cm. 
diameter, causing considerable cedema of the adjacent 
mesentery, and so much cedema of the wall of the 
jejunum that the latter was completely obstructed 
at this point ; as no other diverticula were observed, 


. the inflamed area was excised, including 12 cm. of 


jejunum, and end-to-end anastomosis carried out. 
PROGRESS.—The patient made an _ uneven 
recovery. She was seen again in December, 1941, 
ten years after her operation ; she had had no fur- 
ther abdominal symptoms, and was in excellent 
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health ; radiological examination then showed no 
evidence of diverticula in the small intestine, though 
she was examined expressly with this in view. 
THE SPECIMEN.—The diverticulum had a wide 
communication with the intestine; it was mainly 
occupied by gas, but contained a little pus; the 
mucous membrane was so necrotic as to be unrecog- 
nizable to the naked eye, but there was no perforation 





Fic. 396.—Case 1. Low-power view of a section 
through the wall of the diverticulum. Note the absence 
of a muscular coat, the necrosis of the mucous membrane, 
a trace of muscularis mucosz, and intense infiltration of 
the submucosa and of the mesenteric fat by polymorpho- 
nuclear leucocytes. 


either into the mesentery or the peritoneum. Méicro- 
scopical examination showed a lining of necrotic 
jejunal mucous membrane, no evidence of the presence 
of a muscular coat, but intense polymorphonuclear 
inflammatory reaction in the adjacent mesentery 
(Fig. 396). 


Case 2.—L. R., a married woman of 62, was sent 
into the Royal Hospital, Wolverhampton, on Nov. 
1, 1943. She stated that she had been in good health 
until two days before, when she developed a pain 
across the upper abdomen, going through to the back, 
and later settling on the right side ; she had vomited 
at the time of the onset of the attack, but not subse- 
quently, and her bowels had moved the cay before 
admission. In view of the findings it is noteworthy 
that she confessed to no previous abdominal sym- 
ptoms. She was an exceedingly stout woman, with 
atemperature of 98-8° and pulse-rate of 110. Cardiac 
examination was negative. She was tender in the 
tight upper and lower and the left lower quadrants 
of the abdomen, the maximum tenderness being to 
the right of the umbilicus. 

AT OPERATION.—Laparotomy, which was carried 
out through a right paramedian incision, revealed no 
free fluid. The appendix was thickened and adher- 
ent to the adjacent cecum; the gall-bladder felt 
normal ; at this time a mass was felt among the loops 
of upper jejunum, and on separating these an abscess 
Was Opened containing about 5 oz. of thick odourless 
pus; diverticula were then observed along the 
mesenteric border of the gut, so after the pus was 
tvacuated the jejunum was examined more closely ; 
7¢m. below the duodenojejunal flexure, the jejunum 
first formed the wall of the abscess, and it was 
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cwdematous from here downwards; the highest 
diverticulum was 15 cm. from the flexure, below 
which they were numerous on both sides of the 
mesenteric border for a distance of 45 cm., but there 
was no inflammatory swelling in relation to the lower 
diverticula. At a point 30 cm. from the flexure was 
the largest diverticulum, 5:0 cm. in diameter, and 
immediately below this was a solid mass extending 
into the mesentery, which showed the most pro- 
nounced inflammation in this area. At the time it 
was thought that the condition was complicated by 
a malignant growth, but subsequent examination of 
the specimen showed this to be incorrect. The 
affected length of jejunum was excised, with end- 
to-end anastomosis, and after the abscess cavity had 
been sprayed with sulphanilamide powder the 
wound was closed, with provision for drainage. 

At first the patient made good progress, but she 
died suddenly on the third day after operation. 
Autopsy showed the site of anastomosis to be covered 
with fibrin, but no peritonitis, and no re-accumulation 
of pus at the site of the abscess ; examination of her 
heart, however, revealed coronary thrombosis and myo- 
carditis, which was established as the cause of death. 

THE SPECIMEN (Figs. 397, 398).—The specimen 
consists of 75 cm. of jejunum; throughout most of 
its length are diverticula on either side of the mesen- 
teric border, but the mesenteric fat masks the smaller 
ones which are only demonstrable from inside the 
lumen ; just above the centre of the specimen there 
is a firm swelling in the mesentery, extending from 
the wall of the jejunum in the region of one of the 
larger diverticula, while most of the surrounding 
mesentery and the whole thickness of the intestinal 
wall in this area are cedematous. On examination 
of the lumen, there are 41 diverticula varying in size 
from a pea to § cm. in diameter, and their paired 
arrangement on each side of the mesenteric attach- 
ment is clearly seen. They all have wide mouths, 





FIG. 397.—Case 2. Portion of the specimen laid open 
along the antimesenteric border, showing towards the 
left a pair of diverticula, one on each side of the mesen- 
teric border ; in the centre two such diverticula have fused 
into one larger one. 


and none of them contains fecal contents ; it is note- 
worthy that none of the diverticula related to the 
inflammatory mass outside the intestine show any 
ulceration or gross inflammation of the mucous 
membrane lining them, and in this respect the case 
resembles that recorded by Butler (No. 7 below) ; there 
is no sign of necrosis or perforation. Micorscopical 
examination of the mass showed it to be entirely 
inflammatory, the connective tissue being infiltrated 
by polymorphonuclear cells, and the wall of the 
abscess lined by granulation tissue. From _ the 
clinical standpoint it is interesting that this patient 
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complained of no symptoms until 48 hours before 
her operation, yet at the time she had a well walled-off 
intraperitoneal abscess of considerable size, and it 
seems incredible that this should have formed in so short 
a time without giving rise to spreading peritonitis. 
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adjacent mesentery, but this swelling was sharply 
defined, and its firm consistence suggested the pres. 
ence of a tumour. In the root of the mesente. 

corresponding to this loop, but separated from the 
inflamed area by apparently healthy mesentery, was 





FIG. 398.—Case 2. 


Case 3.—This example falls into a rather different 
category, in that the diverticulum was situated in 
the lower ileum, but reasons will be given later for 
concluding that it also is an acquired mucous mem- 
brane hernia type of diverticulum. 

A married woman of 53 was seen in consultation 
with Dr. A. V. Russell on April 27, 1938 ; she com- 
plained of abdominal pain for 36 hours, and vomited 
after the onset of the attack; the pain was at first 
generalized, but later settled in the right lower 
quadrant—in tact, she gave a typical history of acute 
appendicitis. She had had no previous similar 
attack, but there had been mild indigestion associated 
with diarrhoea for some months. Her temperature 
was I01°, pulse-rate 120, and the lower abdomen 
was tender and rigid. 

AT OPERATION.—A little free fluid was present 
in the peritoneal cavity; the appendix, which was 
adherent but not acutely inflamed, was removed ; 
the lowest loop of ileum, from 7°5 cm. to I5 cm. 
from the ileocecal valve, was oedematous and covered 
with fibrin; the oedema spread some way into the 


The specimen removed at operation. 


Note area of inflammation of the mesentery, where 
the latter formed part of the wall of the abscess. 


a small calcified lymph-node, but there was no fibrosis 
round the node to suggest any traction on the intestine. 
The inflamed portion of ileum was excised and end-to- 
end union carried out, and she made a satisfactory 
recovery. 

She was seen again in July, 1941, over three years 
after her operation; there had been no further 
abdominal symptoms, and a barium meal showed 
no evidence of abnormality in the small intestine. 

THE SPECIMEN (Fig. 399).—This consists of 11 cm. 
of the ileum and adjacent mesentery. When opened 
along the antimesenteric border, towards the distal 
end was seen the small orifice of a diverticulum, 
from which a little pus escaped ; section through the 
wall of the ileum showed that the diverticulum lay 
between the layers of the mesentery, immediately 
outside the muscular coat of the intestine ; it was 
I cm. in diameter, and almost filled by a facal con- 
cretion, surrounded by a thin layer of pus. The 
lining was markedly inflamed, and cdema spread 
out into the surrounding mesentery. Microscop! 
examination showed no evidence of a muscular coat; 








itply 
res- 
tery 


rosis 
tine. 
1-to- 
tory 


years 
ther 
ywed 


cm. 
ened 
listal 
lum, 
1 the 
) lay 
ately 


con- 


read 
pical 
coat, 








DIVERTICULOSIS OF 
put a lining of granulation tissue, with no trace of 
mucosa now remaining. 

Comment.—Some doubt may be expressed 
as to whether this is a true mucous membrane 
pulsion hernia, similar in aetiology to those 
found in the jejunum and colon. In appearance 
it bears a very close resemblance to diverticula 





FiG. 399.—Case 3. The portion of ileum resected. 
The diverticulum has been laid open, and a glass rod 
inserted through the orifice by which the diverticulum 
communicated with the lumen of the intestine. Note 
the inflammation around the orifice, and cedema of the 
surrounding mucous membrane. 


of the colon, and there is every reason to believe 
that, as the consistency of the contents of the 
small intestine change in passing downwards, 
so the type and complications of these diverticula 
will approximate to those found in the large 
intestine. 


CASES IN THE LITERATURE 


The previously recorded cases of diverti- 
culitis in the small intestine, excluding the 
duodenum, are so diverse in their manifestations, 
that it is thought necessary to give a summary 
of all these 19 examples. 

I. GORDINIER AND SAMPSON (1906).—F., 45. 
Acute inflammatory attack treated conservatively ; 
operation 24 months later; 13 diverticula present 
in lower jejunum or upper ileum, one having its base 
occluded forming a cyst; scarring caused subacute 
obstruction. Cyst excised and adhesions freed. 

ecovery. 

2. CHRISTIE (1922).—F., 48. Acute attack treated 
conservatively ; operation 14 days later; perforation 
at fundus of jejunal diverticulum 9g in. from duodeno- 
jejunal flexure, on antimesenteric border, was sealed 
by omentum; excision of diverticulum and lateral 
anastomosis. Recovery. 

3. SPACKMAN (1926).—M., 75. Acute attack ; 
two inflamed jejunal diverticula found; resection 
6 in. of jejunum. Died. 
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4. SIMONS (1928).—M., 57. Acute attack of 
abdominal pain; 2 ft. of jejunum distended and 
cyanotic, and containing diverticula; no peritonitis 
or perforation. No resection undertaken; recovery. 

5. GOINARD AND COURRIER (1929).—F., 61. 
Signs of intestinal obstruction ; at operation acutely 
inflamed jejunal diverticula; no resection; death. 
At autopsy, diverticula found to contain ova of 
Strongyloides intestinalis. 

6. FRASER (1933).—F., 30. Operation on third 
day of acute attack; many diverticula in upper 
jejunum, one being acutely inflamed and perforated ; 
the inflammation caused kinking of the intestine and 
obstruction. Resection 4 ft. of jejunum. Recovery. 

7. BUTLER (1933).—F., 72. Operation first day 
of attack ; acute inflammation at the base of a jejunal 
diverticulum, the inflammation being most marked 
on the peritoneal surface, and the mucous membrane 
showing only slight evidence of inflammation ; 
resection of 2 ft. Recovery. 

8. BUTLER (1933).—M., 56. Operation 12 hours 
after onset of acute attack; 1 ft. of upper jejunum 
inflamed, five diverticula present, one of which had 
perforated. Resection; death from paralytic ileus. 

9. BUTLER (1933).—M., 64. Laparotomy on 
second day of attack; peritonitis, upper 18 in. of 
jejunum inflamed, but diverticula extended for 
several feet beyond. No perforation; pus evacuated 
and wound closed ; recovery. 

10. BUTLER (1933).—F., 72. Operation 36 hours 
after onset ; one of seven diverticula in upper jejunum 
had a perforation at its base with local abscess, and 
inflammation of the mesentery. Resection: died 
from uremia. 

II. FLYNN (1933).—M., 49. Acute abdominal 
symptoms for 36 hours; previous acute attack eight 
weeks before. Perforated diverticulum 15 cm. 
below duodenojejunal flexure. Resection 45 cm. 
containing diverticula; recovery. 

12. VAN Noort (1935).—F., 31. Two days’ 
history ; two diverticula present, one inflamed and 
covered with fibrin ‘threatening to perforate ”’. 
Resection ; recovery. 

13. GERSTER (1938).—M., 51. Operation 11 hours 
after onset; diffuse peritonitis; nine diverticula in 
upper jejunum, the lowest inflamed and covered with 
fibrin, but not perforated. Drainage ; died of uremia. 

14. HUBENEY AND POLLACK (1938).—F., 63. 
Acute inflammatory attack treated conservatively ; 
multiple fluid levels demonstrated radiologically ; 
Operation 17 days later revealed diverticula from 2 to 15 
cm. diameter, throughout the small intestine ; one in 
left lower quadrant was adherent to an adjacent loop 
of small intestine causing partial obstruction; the 
adhesion was freed, but no resection undertaken ; 
the patient died three months later, but cause of 
death was not ascertained. 

15. LARSON (1938).—F., 57. Acute attack treated 
conservatively at first, but showed no signs of sub- 
siding, so operation undertaken; diverticula were 
present from 8 in. to §5 in. from the duodenojejunal 
flexure ; 55 in. containing 64 diverticula resected ; 
recovery. The wall of the gut is described as thick- 
ened and cdematous, the inflammation not being 
confined to particular diverticula; microscopically, 
a few areas showed round-celled infiltration. 

16. EDWARDS (1939).—M., 53. Acute inflamma- 
tory attack ; operation revealed a single diverticulum 
about the middle of the small intestine, which was 
acutely inflamed, the mucous membrane having 
sloughed, and the lumen occupied by pus. Resection 
and complete recovery. 
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17. DODSON (1941).—F., 62. Operation seven 
days after onset of attack ; abscess round a perforated 
diverticulum had ruptured into the general peritoneal 
cavity; the operative procedure is not given, but 
recovery took place, the patient eventually succumb- 
ing to coronary thrombosis seven years later. 

18. KOLETSKY (1941).—M., 50. Acute infiam- 
mation of a diverticulum of the ileum 1-5 cm. from the 
ileocecal valve with perforation and a_ localized 
abscess ; the abscess was drained, but the patient 
died; numerous diverticula were also present in 
the cecum and ascending colon. 

19. OVENS (1943).—F., 59. General peritonitis 
due to inflamed but not perforated jejunal diverticulum. 
Upper 8 ft. of jejunum contained diverticula. Resec- 
tion 8 in., including the inflamed diverticulum ; 
recovery. 


It will be seen that there is a strong tendency 
to perforation, which is surprising in view of the 
wide drainage which is usually available into the 
lumen of the intestine ; when perforation does 
not take place, there is a risk of spreading peri- 
tonitis, which may become generalized, or may 
localize with abscess formation. In the latter 
case, adhesions may form which sometimes cause 
intestinal obstruction subsequently. As in the 
first case here reported, the symptoms of the 
acute attack may be mainly those. of acute 
intestinal obstruction, the inflammatory oedema 
of the wall of the intestine being sufficient to bring 
this about. Often the inflammation is confined 
to a single diverticulum and its immediate neigh- 
bourhood, but Cases 4, 9, and 15 are instances 
of a more diffuse inflammation where several 
inches of the intestine are involved with equal 
intensity throughout this length. 

In all the above cases except Case 18, and 
perhaps Cases I and 16, it was the jejunum which 
was the site of the diverticula. Edwards expresses 
some doubt about the nature of his case, and 
considers that it may have a congenital origin 
for the following reasons: (1) Its situation, 
probably lower jejunum or upper ileum; (2) 
It had a thin muscular coat at the fundus; (3) 
It communicated with the lumen of the intestine 
by a very narrow opening; and (4) It stood a 
little way from the wall of the intestine. In 
spite of the doubt of its origin it is included in 
the above table, as from the clinical standpoint 
it falls into this group of acute diverticulitis. It 
is in comparison with this that a critical study 
of the present writer’s Case 3 is made, as super- 
ficially the two have a close resemblance; in 
both the diverticulum was situated lower down 
the bowel than is usual, and both communicated 
with the lumen by a narrow orifice ; the absence 
of a muscular coat, and its similarity to acquired 
diverticula as they occur in the adjacent ascending 
colon convince the writer that the case here 
described is a mucous membrane hernia type of 
diverticulum. 

The only other example of a diverticulum of 
the ileum becoming inflamed is Case 18. Here 
the data are incomplete as the report does not 
give the relation of the diverticulum, which was 
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1-5 cm. from the ileocecal valve, to the mesentery, 
and it was too necrotic to identify the layers of 
its wall; clinically it falls into line with the 
other cases of the group, and emphasizes that the 
nearer the colon is approached, so the diverticula 
approximate pathologically to those found in the 
colon. 

Acute diverticulitis is therefore the most 
common complication of diverticulosis of the 
jejuno-ileum ; there is a strong tendency for it to 
give rise to spreading peritonitis; and, though 
the diagnosis is unlikely to be made before 
operation, surgical intervention is urgently called 
for, and resection of the affected portion of the 
intestine is the treatment of choice. Note is 
made of the fact that peritonitis and inflammation 
in the mesentery may occur without any gross 
changes in the lining of the diverticulum. 

A case is recorded (Dodson, 1941) in which 
acute intestinal obstruction was caused by a 
band running from a solitary diverticulum 
16 in. below the duodenojejunal flexure to the 
mesentery; there was a previous history of 
dyspeptic symptoms for three months, but no 
evidence of an acute attack. Excision of the 
diverticulum was carried out and recovery with 
relief of dyspeptic symptoms followed. 

Before passing on to the other complications, 
a case recorded by Verster (1941) deserves 
mention as it presents many unusual features: 
The patient was a girl of 21, who had had sym- 
ptoms since the age of 8 ; she was very emaciated, 
and had visible peristalsis; the upper 43 ft. of 
jejunum containing 20 diverticula were removed, 
and three adhesions, presumably the cause of 
the obstructive symptoms, were divided ; it is 
doubtful whether the diverticula were in any way 
the cause of her symptoms, which may have been 
entirely due to the adhesions, but the possibility 
that the partial obstruction was a contributory 
factor in the development of the diverticula, a 
suggestion originally put forward by Astley 
Cooper, cannot be excluded ; their presence at 
this age, however, is unique. 


2. CONCRETION FORMATION 


Four examples of this complication are on 
record, in addition to the Case 3 described above, 
in which both diverticulum and concretion were 
small; in three of these cases acute intestinal 
obstruction supervened. 


I. CHRIST (1932).—Man, 60. Obstruction of the 
ileum by a concretion 6 * 4 x 3 cm. displaced from 
a jejunal diverticulum. Removal of the concretion 
and recovery. ; 

2. WATSON (1924).—Man, 73. Concretion, siz 
of a walnut, in a jejunal diverticulum, causing p 
obstruction by its encroachment on the lumen of the 
intestine ; excision of concretion, and recovery. 

3. TERRY AND MUGLER (1921).—Female, 59. 
Concretion from a diverticulum causing obstruction 
by filling the lumen of the jejunum ; the concretion 
was broken up without opening the intestine, and its 
fragments subsequently passed per rectum; she 
recovered. 
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4. RENAUD (1921).—Female, 62. When operating 
for a pyloric ulcer multiple jejunal diverticula were 
observed, and the largest, described as being the size 
of a nut, 4 cm. from the duodenojejunal flexure, and 
containing a concretion, was excised. The concre- 
tion was of soft consistence. 


It is noted that in no case of jejunal diverti- 
culitis has a concretion been found in the 
diverticulum, suggesting that such concretions 
do not predispose to inflammation ; this state- 
ment is probably not equally true of the ileum. 
The fact that concretions large enough to obstruct 
the bowel can emerge from jejunal diverticula 
is consistent with the anatomy of such diverticula 
which usually have wide necks, but it is not so 
easy to explain the force which causes them to be 
extruded from the diverticula, as the latter as a 
rule have no muscular coat in their walls except 
a very attenuated muscularis mucose. 


3. HEMORRHAGE 


Sudden severe hemorrhage may occur from 
a jejunal diverticulum, as may arise from diverti- 
cula in certain other situations, e.g., the bladder. 
Examples have been recorded by :— 


1. BRAITHWAITE (1923-4).—Man, 54. Five pints 
of blood were vomited on one occasion; he had 
other symptoms, and at operation multiple jejunal 
diverticula were found. 

2. GUTHRIE AND HUGHES (1937).—Man. §4. 
Several large hemorrhages which required a blood 


transfusion ; diarrhoea, and passage of mucus were 


the only other symptoms; resection of 19 in. of 
upper jejunum containing 22 diverticula. 


3. TENGWALL (1931).—Female, 49. Hemorrhage . 


was the chief symptom; resection of 50 cm. of 
jejunum containing multiple diverticula. 


The blood may be vomited as in the first 
example, or passed by the rectum as in the last two. 


4. TRAUMATIC RUPTURE 


The only example of this complication is 
recorded by Butler (1937). 


This case was a man of 41, who had been kicked 
in the abdomen by a cart mare four hours before the 
operation was undertaken. A_ ruptured jejunal 
diverticulum with pouting mucous membrane was 
found and sutured, two other diverticula being noted ; 
he died ro hours later, and at the autopsy a second 
perforated diverticulum immediately distal to the 
duodenojejunal flexure was found. 


5s. VOLVULUS 


Volvulus in association with diverticula of the 
small intestine has been described twice :— 


1. GODARD, BOURDIAL, AND ZOUREKATIS (1932).— 
F., 39. Operation for acute intestinal obstruction, 
when a volvulus of an upper loop of jejunum was 
found. Reduction and resection of 28 in. of jejunum 
containing all diverticula then present. Five years 
later there was epigastric pain, and radiography and 
laparotomy revealed new diverticula in upper 3 ft. 
of jejunum ; further resection and recovery. 

2. STIVEN (1934).—M., 40. Attacks of colic, 
Constipation, and vomiting for three years; barium 
meal precipitated acute intestinal obstruction ; diverti- 
cula were found to be present throughout the jejunum 
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and ileum. Volvulus was caused by the interlocking 
of a diverticulum of the ileum the size of a hen’s egg, 
with a similar sized diverticulum high up in the 
jejunum. Their twisted necks formed a band over 
which another loop of small intestine was kinked and 
formed the volvulus. The organs were untwisted, 
but no resection performed, and recovery took place. 


The precise mechanism by which the volvulus 
was formed in the first place is not given, but the 
train of circumstances which produced it in the 
second example must verily have been a chapter 
of accidents. 


The possibility of malignancy as a complica- 
tion has not been mentioned ; there is only one 
example in which the two conditions coexisted, 
reported by Edwards (1939), and in this case 
it is not certain that the tumour which was situ- 
ated at the margin of a diverticulum was the 
primary malignant growth. The evidence is 
not sufficient to justify any assumption that 
diverticulosis of the small intestine predisposes 
to carcinoma. 


Miss Barclay-Smith kindly undertook the 
illustration of the specimens, and I take this 
opportunity of expressing my gratitude to her. 
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CONSERVATION OF THE METACARPUS BY SKIN 
AND BONE GRAFTING IN THREE PATIENTS 


By SURGEON COMMANDER P. B. MORONEY, R.N.V.R. 


THESE three patients afforded opportunity to control of sepsis, and discounts bony recon- 
conserve a metacarpus as an entity conferring struction technically easier than restoration of 
some enlargement of residual function in hands integument after extensive loss. 





Fic. 400.—Case 1. Degloving by avulsion. Palmar loss mirrored the 
dorsal defect (inset). Final appearance of femoral flap. 


threatened by hemi- or sub-total amputation 


CASE REPORTS 


Case 1.—Degloving by avulsion— 
immediate femoral skin-flap. — 0p 
Dec. 11, 1936, N. A., a printer, was 
admitted to hospital two hours after injur- 
ing his right hand in the press. The mid, 
ring, and little fingers had been avulsed 
while the stumps with the metacarpus, 
back and front, from the level of the ulnar 
styloid to the root of the index finger, were 
denuded of integument. On the palmar 
surface separation was in the plane of the 
palmar fascia, while in the dorsum tendon 
and bone were exposed. The dorsal defect 
is shown in Fig. 400, inset. In the hand 
the total skin defect measured approxi- 
mately 11 sq. in. and was of semicircular 
shape on a diameter passing through the 
metacarpal heads, centering on that of the 
fifth. ‘The wound was macroscopically 
clean and immediate restoration of the 
integument appeared to be indicated. 

Operation, performed four hours after 
injury, included a conservative surface 
débridement and disarticulation of mid 
and ring finger stumps, sewing the tendons over the 


following severe injury. The functional desider- metacarpal heads. The stump of the little finger was 
ata of length, breadth, strength, and mobility retained for inclusion in a lateral femoral flap, which 
are well illustrated in the instance of a bricklayer, was next fashioned and sewn to the dorsal defect. 


quoted by Griffiths (1935), who continued 
his avocation for twenty-eight years after 
the loss in one hand of all digits except 
the thumb. After injury by the familiar 
mechanisms of avulsion, crushing, or 
burning, the critical reparable deficiency 
is integument, and on its restoration most 
attention has been focused. From the 
literature it is not readily apparent that 
bone-grafting may be complementary to 
skin-grafting in the attainment of these 
limited objectives ; for no case of trau- 
matic metacarpal pseudo-arthrosis could 
be discovered in two decades subsequent 
to 1919. During the last war it was fre- 
quent, an incidence of 30 per cent in three 
hundred war fractures of the metacarpus 
being given by Saxl (1915). The inference 
must be that bone defects of the meta- 
carpals are exclusively due to projectiles. 
For the treatment of “ les grand broiments 
du squelette metacarpien”’ Tuffier ad- 
vised high amputation in the neighbour- 
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Fic. 401.—Case 2. A, Laundry roller gangrene 31 days after injury ; 
B, Inferior epigastric flap used to maintain length of metacarpus. 


hood of the carpus. Routine execution of this This flap hinged posteriorly and wrapped round the 
teaching must frequently sacrifice viable tissue, hypothenar eminence for 1 in. There remained 4 
does not take account of chemotherapeutic triangular area of the central palm and the donor area 
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to which Thiersch grafts on perforated oiled silk were 
applied and moist wool moulded over them. Pronating 
the hand into contact with the thigh enabled light pres- 
sure applied through further dressings on the dorsum 
to be maintained on the three planes of grafts. There 
was no local or general flare, but only a portion of the 
free grafts took and on the forty-third day these 
were repeated. The hinge of the pedicle was not 
detached until the twenty-ninth day. Nine weeks 
after admission he was discharged with a healed hand. 

Following-up, litigation delayed re-employment, 
but on returning to his previous trade the loss of the 





A 


FIG. 402.—Case 3. A, Pseudo-arthrosis of third, fourth, and fifth metacarpals, five months after injury by shell 


fragment ; 


fingers impaired dexterity and he finally became an 
insurance agent. The appearance of the hand a 
year after injury is shown in Fig. 400. Although 
cosmetically the free grafted area is inferior, no func- 
tional troubles have ensued up to seven years. An 
excellent caligraphy due to the stabilizing function 
of the ulnar border of the hand, better power, and 
an enhanced cosmetic result vis-a-vis hemi-amputation 
perhaps justified hazards nowadays reduced by the 
advent of chemotherapy. 

The femoral donor area was chosen in order to 
secure counter-pressure for free grafts necessary for 
immediate closure of the semicircular defect present 
on both surfaces of the hand. 


Case 2.—Laundry roller gangrene—late ab- 
dominal flap.—An American merchant sailor, 
N. A. J., caught his right hand between steam-heated 
laundry rollers. Six days later he was admitted to 
an R.N. hospital on Dec. 12, 1941. Four fingers 
and half a thumb were mummified, but moist super- 
ficial scalds were present on the palmar eminences. 
These were treated with triple dye until healed. A 
line of demarcation was present on admission, half 
an inch behind the metacarpal heads, and during the 
twenty-five days prior to operation dorsal integument 
tetracted farther, to leave a granulating area which 
remained healthy (Fig. 401, A). 

At operation (performed without tourniquet), 
bone section was made at the level of the line of 
superficial demarcation. Cartilage on the metacarpal 
cads was soft and degenerate with early eburnation, 
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hence disarticulation was not considered adequate. 
Utilizing a long palmar flap of viable skin from the 
little finger and a single hinged abdominal flap, the 
defect in integument was closed. About a third of 
the little finger flap sloughed and was excised; the 
hinge of the pedicle was detached on the thirteenth 
day and the donor area approximated. There was 
a temperature of 100° for three days, for which 10,000 
units of anti-gas-gangrene serum and sulphanilamide 
were given. Local reaction was slight. He was 
repatriated three months after admission and the 
appearance at that time is shown in Fig. 4o1, B. 
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B, Albee bone-grafts ; C, Consolidation and remodelling 16 months after operation. 


Comment.—Pressure combined with scalding 
probably determined mass gangrene at the same level 
in all tissues. Scalding by contact with one roller 
inflicted only minor damage in the proximal palm, 
although the duration of such contact may have been 
only momentary. 


Case 3.—Pseudo-arthrosis of 3rd, 4th, 5th 
metacarpals due to shell fragment—treated by 
triple Albee bone-graft.—R. S. sustained by enemy 
action (shell fragment) a dorsal wound of the left 
hand causing I sq. in. loss of integument and gross 
comminution with loss of substance in the inner 
three metacarpals. There was no exit wound. He 
was admitted eight days after injury to an R.N. 
hospital. The interphalangeal joints of the affected 
fingers retained some active movement, but active 
extension at the knuckles was lost owing to solution 
of the extensor tendons. There was no gross infection 
at any time. 

The skin wound healed under plaster, which was 
maintained for three months without traction in 
order to retain mobility in the distal joints. Retrac- 
tion of the knuckles had increased during this period 
and the fracture remained ununited clinically and 
radiologically. For a further two months wax baths 
and exercises were given without ‘flare.’ His dis- 
ability had then two main components: impaired 
function of three fingers due to stiffness at the 
knuckles ; and weakness and pain in the hand, which 
was almost flail, preventing him lifting light articles. 
It was decided to do a triple Albee bone-graft for 











466 THE BRITISH 
the metacarpal pseudo-arthrosis, which was performed 
through two incisions. The non-union in the mid, 
third, metacarpal was a fibrous one between two 
half-thickness fragments. To these, without exposure 
or curettage of the ends a graft was applied. In 
the case of the fourth and fifth scar tissue was excised 
and V-shaped slots prepared to receive grafts cut 
over length in order to add bone to the gap and provide 
fixation by distraction after seating the donor bone. 
There was only slight post-operative reaction. 

After twelve weeks of fixation in plaster down to 
the proximal interphalangeal joints, union was strong. 
At a subsequent operation the dorsal scar was excised 
and an intermediate thickness skin-graft applied. 
Six months after bone-grafting, eleven after injury, 
he was discharged to limited duties. Serial radio- 
graphs (Fig. 402) illustrate the bone defect, the shape 
of the grafts, and final consolidation with remodelling. 


DISCUSSION 


The size of the hand is threatened mainly by 
loss of integument counselling high amputation 
and its early restoration is essential to conserva- 
tion (McIndoe, 1943; Brown, 1938). The 
magnitude of the initial deprivation eliminated 
complicated glove-flap repair (Colt, 1927; 
O’Connor, 1936) and choice of technique rests 
between free and single-hinged pedicle grafting. 
For defects exceeding 1-5 sq. cm. free transplants 
were reported in the primary treatment of a 
large series of 207 cases by the Russian, Gofren 
(1937). For permanent repair, a pedicled flap 
is favoured by most British and American writers, 
particularly in avascular or functionally important 
areas. 

Large central bone defects undermine the 
static strength of the hand and by Albee tech- 
nique this may be restored. Medullary blood- 
supply reinforced by a cortical one via the 
interosseous musculature and two major palmar 
anastomoses provide a site favourable to a take. 

Mobility of the metacarpus is less readily 
achieved and is dependent upon the extent of 
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soft-tissue damage, the absence of sepsis, and the 
time interval elapsing after injury and grafting; 
when absence of damage to flexor tendons 
envisages the greater functional objective of 
useful digital function, the advantage of early 
bone-grafting may perhaps be mooted. 

months of prolonged traction on fingers or double 
skeletal transfixion of the metacarpal fragments 
to prevent retraction of the knuckles are likely 
to induce stiffness, and late bone-grafting, stil] 
necessary to bridge gaps, cannot aspire to more 
than restoration of static strength of the hand, 


SUMMARY 


1. The intrinsic functional value of the 
metacarpus and methods employed to conserve 
it after severe injury in three cases are described, 

2. In the metacarpus the suggestion is made 
that early bone-grafting would enhance the 
functional end-result in suitable cases. 


For permission to publish two of these cases 
I am grateful to the Medical Director-General 
of the Navy, and to Surgeon Rear-Admirals 
R. F. P. Cory and H. M. Whelan and Mr. S. N. 
Taylor I wish to express my thanks for facilities 
so kindly granted. 
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OSTEOMYELITIS OF THE CLAVICLE 
By TINA GRAY 


LATE HALL TUTORIAL FELLOW, UNIVERSITY OF GLASGOW 


OSTEOMYELITIS of the clavicle is a sufficiently 
rare condition to warrant recording the following 
case, which has also the unusual feature of practi- 
cally complete regeneration of the clavicle from the 
periosteum after removal of the diseased bone. 


CASE REPORT 


A. R., a delicate looking little boy of 12, was 
admitted to the Glasgow Royal Infirmary on May 
22, 1943. He had first attended the Out-patient 
Department on May 8 complaining of pain and slight 
swelling over the left clavicle after a tumble while 
playing leap-frog. A fracture was suspected, but a 
radiograph showed a normal clavicle. 

At that time there were no constitutional disturb- 
ance, no reddening of the skin, nor raising of the 


local temperature, but on his second visit obvious 
signs of abscess formation were present. It was 
opened and pus evacuated. The radiograph taken 
that day showed well-marked destruction of the 
acromial third of the clavicle (Fig. 403, !). 

He remained under the care of his own doctor, 
with instructions to report a week later. His condi- 
tion had deteriorated by then and he was admitted to 
the wards, when I saw him for the first time. He 
looked ill, his temperature was raised, the area over 
the clavicle was swollen, red, fluctuant, and painful to 
touch, with only a little pus coming from the incision. 

He was taken into the theatre and under gas and 
oxygen anesthesia the incision was enlarged. Immed- 
iately this was done the sternal end of the clavicle pro- 
truded from the opening along with the pus, and I was 
able to lift the whole bone from its bed as if it had been 
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- FIG. 403.—Radiographs showing: !, The condition before operation; 2, Some days afterwards 
rals » 4, Two stages of regeneration. 


ties a foreign body (Fig. 404), leaving a pus-filled, clavicle- back to school with no disability (Fig. 405). When 
shaped cavity lined with congested velvetygranulations. seen on Dec. 6 the wound was sound, with no evidence 
The pus was mopped out and the cavity packed with of breaking down. 

tulle gras and sulphapyridine powder. The boy’s 
further progress gave no cause for anxiety, except for 
. the probable loss of function. However, it was 
re evident in a few days that this would be minimal as 
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# 
Fic. 404.—Showing the inferior surface of the clavicle 
after removal. 

he moved his arm freely in all directions and there 

was no dropping of the shoulder in repose. He was 

X-rayed again on May 28, and already a few irregular ll 
ous opacities suggested commencing regeneration of bone Fic ‘ : 

Be - . 405.—Photograph showing lack of deformity and 
was Fig. 403, 2). He went out to the County Orthopedic , range of movement. 
ken Hospital, Stonehouse, for convalescence on June II. aa) : a 
the By that time there was palpable formation of bone at While in Stonehouse Hospital he was on Multivite 

the acromial end and a narrow line of superficial granu- tablets, Irradex, and Ostelin Cream or calcium 
me itions represented the wound, with a little pus coming __ tablets. ' 
idi- tom a slightly deeper infection at the mid-point. , 
i to On July 1 the X-ray films showed commencing I wish to thank Mr. G. T. Mowat for per- 


He moulding of the new clavicle (Fig. 403, 3). By Aug.18 Mission to publish the case and Dr. Gibson for 
= the wound was healed and the child went home and___ the photographs. 
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OBSTRUCTIVE APPENDICITIS 


By W. H. BOWEN, CAMBRIDGE 


OBSTRUCTIVE appendicitis is the name given to 
that type of appendicitis in which obstruction of 
the lumen is associated with distension of the 
coats of the viscus, distal to the obstruction, by 
exudate which may be mucus or mucopus, and 
if the latter may be mixed with fecal material. 
An inflammatory attack is probably the primary 
cause, the obstruction being- secondary. The 
blockage of the lumen is most commonly due to a 
stercolith or scybalous mass, but other causes 
are recognized, as will be pointed out later. The 
distension of the coats leads to nutritional changes 
which ultimately result in necrosis of the distended 
portion. 

In 1914 Wilkie called attention to the patho- 
logical picture and in some experimental work 
showed the gravity of the condition. He 
segregated a loop of the lower ileum and re- 
established the continuity of the small bowel. 
The segregated loop became distended, the wall 
necrosed, and infection of the peritoneal cavity 
resulted. Wilkie gave the two common causes 
of obstructive appendicitis as (1) fibrous stenosis, 
(2) acute kinking. He found that a much more 
rapid necrosis set in if feecal material was milked 
from the czcum into the segregated loop before 
this was finally isolated. He concluded that 
“the attack of acute obstruction is probably 
excited by access of fecal material to the distal 
part of the appendix beyond the kink ”’. 

Behan (1921), working along much the same 
lines in rabbits, but directly on the appendix 
itself, came to the conclusion that partial occlusion 
in rabbits does not cause appendicitis even though 
fecal material collects in the part distal to the 
partial occlusion. 

It is thirty years since Wilkie’s paper was 
published. In this time it has been possible to 
collect and analyse cases of obstructive appendi- 
citis, to compare them with other types of the 
disease, to discuss the incidence and the causes, 
and to consider some problems which arise out 
of a study of the subject. 

In considering the incidence an analysis of 
two lots of cases, one of 150 the other of 357, has 
been made. In the former there were 19 cases, 
in the latter 51. We may conclude that the 
percentage of cases of obstructive appendicitis 
(only acute disease is being considered) is some- 
where about 13 to 14 per cent. This percentage 
of cases is only approximate, since it deals with 
cases found at operation where abscess formation 
has not resulted. Abscess formation is due to 
other causes than obstructive appendicitis, so 
that where an abscess has formed it may be 
impossible to say whether it is due to obstructive 
appendicitis, perforation, or lymphatic spread. 
The error must be very small. 


As to the origin of the obstruction an analysis 
of 38 cases can be given, a consecutive series 
covering a period of eleven years. The following 
table is the result :— 

Total number of cases: 38. 

a. Stercolith 21 (§5°3 per cent) 

b. Stenosis I ( 2-6 per cent) 

c. Kinks and bends (all whorls) 4 (10°5 per cent) 

d. Spasm (no stercolith, kink, or bend) 12 (31-5 per cent) 

Leaving the stercolith for fuller consideration 
later, attention may be called to the rarity of 
stenosis as a cause of acute obstructive appendi- 
citis. It is, however, probably the commonest 
cause of the chronic form which results in a 
mucocele of the appendix. No kink was found 
which could be looked upon as obstructive. 
Hairpin bends of the appendix, bands binding 
the appendix to the iliac fossa, and other attach- 
ments are found without evidence of disease or 
stagnation beyond the kink or bend. Whorling 
of the appendix, a corkscrew-like spiral, given 
under group c, is a concession, and should prob- 
ably be put under group d, since it is a not 
uncommon condition, is almost invariably not the 
result of disease being congenital in origin, and 
may be compared with a Lane’s ileal kink, which 
is more often than not unassociated with con- 
stipation. Sadyoun and Oppenheimer (1939), 
whose work will be referred to later, are quite 
definite that kinks and bends do not prevent the 
evacuation of the normal appendix. A series of 
X-ray pictures will convince the sceptic on this 
point. 

The fact that obstructive appendicitis may be 
found at operation without stercolith, stenosis, or 
kinking is not generally recognized. It will be 
noted that the absence of any gross obstructive 
factor is found in over 31 per cent of all cases. 
This is difficult to explain save on the hypothesis 
of a local spasm. It cannot be due to a stercolith 
which has later been forced out, for obviously a 
muscular tube capable of expelling a stercolith 
would be more than capable of clearing out any 
softer material distal to it. 

Before discussing the significance of feecal 
stasis as a factor in the aetiology of obstructive 
appendicitis it is advisable to consider the signi- 
ficance of the stercolith in appendicitis. It is 
now generally recognized that it is the aetiological 
factor in the severe forms which lead to gangrene. 
In 61 cases of acute catarrhal* appendicitis 2 
stercolith was present in but 5 per cent, whereas 
in 66 cases where gangrene of the appendix 
was present, usually involving all coats (90 per 
cent), a stercolith was present in 63 per cent. 





* By catarrh is meant acute congestion, however 
variable in degree, unassociated with gangrene oF 
obstruction. 
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The stercolith, however, does not, in the majority 
of cases, lead to obstructive appendicitis but to 

rene, local or diffuse, usually in the area of 
the stercolith, often distal to it in addition, very 
rarely indeed proximal to it. Such local gangrene 
in the area of the stercolith usually results in 
perforation. Comparing the cases of appendi- 
citis with gangrene in which a perforation actual 
or potential was present with those causing 
obstruction, the ratio is roughly 4 to 1. In 
other words, in close on 80 per cent of cases 
where a stercolith is present there will result 
not obstruction but local gangrene leading to 
perforation. The stercolith varies in consistency, 
and whilst some are little more than small scybala 
others are stony hard. When found by chance 
or early in an attack of appendicitis they may be 
quite mobile. Occasionally in an obstructive 
case Of appendicitis a stercolith capable of 
causing the obstruction may be found floating 
in the fluid. In such cases I have looked upon 
this stercolith as the active factor, as this seemed 
reasonable, but its position does suggest that 
something after removal released the stercolith 
and makes one think of a spasm relaxing. 

Every phase of the sequence from fecal 
matter to hard stercolith can be recognized in a 
series of cases and there is every reason to believe 
that the stercolith is a slow formation and that 
its potentialities, physical or infective, have been 
present for weeks. It would be interesting to 
have some systematic post-mortem records on 
this point. In a very limited experience and 
dealing only with cases of sudden death where 
slow wasting and functional weakness can be 
eliminated, one case of stercolith has been seen. 
This was in a boy 10 years old, who died soon 
after a severe head injury. Two stony hard 
stercoliths, each the size of a split pea, were found. 
They were mobile. Otherwise the lumen was 
empty. There was no kink, bend, or narrowing. 
In other cases of sudden death feecal accumula- 
tions of varying amount have been found without 
congestion of the mucous membrane underneath. 
The total number of post-mortems with full 
records for reference were only 12 in number 
and the stercolith and fecal accumulations 
having been found without evidence of active 
disease, the investigations were not continued. 
It should be mentioned that in examinations of 
appendices removed at operation it is not un- 
common, in cases looked upon as chronic disease, 
to find congestion of the mucous membrane under 
fecal accumulations. 

Stercoliths are not infrequently torpedo- 
shaped. This suggests some moulding by the 
contractions of the enclosing musculature and 
supports the view that they are progressively 
formed over a period of time. There is no 
evidence at all that they pass from the cecum. 
That the stercolith may not be firmly fixed is 
shown by two cases where at operation it was 
Pushed back into the distended part and the 
obstruction and distension relieved: also by a 
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case where, in manipulations to bring an obstruc- 
tive appendix to the surface, a stercolith near the 
cecum slipped out and the obstruction was 
relieved. 

Hurst states that chronic constipation may 
lead to catarrhal colitis which he attributes to 
** mechanical and chemical irritation of scybalous 
masses’”. Only occasionally is there blood 
passed, due probably to small superficial erosions. 
Such changes are practically limited to the sigmoid 
and rectal regions. Trauma here, not infectivity, 
is the main factor and this is the view which 
should be taken of the way the stercolith and 
scybalous mass act. The true stercolith, which 
may be looked upon as a more intensely dehy- 
drated and compressed scybalum, is unlikely to 
be as infective as moist soft feces. There is no 
evidence that, in the absence of acute obstruction, 
the presence of mere fecal accumulations in the 
large bowel leads to the occurrence of inflam- 
matory lesions. 

Sadyoun and Oppenheimer (1939); 
combined roentgenological and _ pathological 
investigation, have given a_ scientific back- 
ground to Shattock’s hypothesis (1916) of a 
neuromuscular inco-ordination, secondary to 
disease, as the cause of fecal stagnation in 
the appendix. That the musculature is not at 
fault can be demonstrated by contractility after 
removal. Many examples could be given of this. 
To cite one: a woman of 22 had symptoms and 
signs pointing to chronic appendical disease. 
At operation the appendix was a pink-grey colour 
with small vessels ramifying externally. It was 
full throughout of semi-solid soft fecal material 
just like a miniature motion. The mucous 
membrane appeared practically normal. The 
appendix was cut longitudinally from end to end 
and the fecal contents washed out. The appendix 
then contracted down from a measurement of 
34 in. to 2} in. in length. This problem of 
stagnation is of significance when the stercolith 
is considered, for it is itself stagnation of feces 
and that over probably a considerable period of 
time. It is therefore present in an appendix 
already diseased. 

The presence of feces in appendices removed 
for chronic disease (64 per cent) and the absence 
in acute disease (empty 48 per cent, stercolith 
present 32 per cent, feeces only 20 per cent) has 
been dealt with (Bowen, 1943). The point is 
that in chronic disease there is stagnation, and 
further, in some cases there is no sign of any 
active disease. The relatively high percentage 
of cases in which the lumen is empty in acute 
disease has also been discussed and cannot be 
considered further here, save to say that it has 
not the positive value given to the chronic case, 
for there is reason to believe that the lumen is 
emptied, save for the stercolith, in the majority 
of cases at the onset of the acute attack. Since 
there is often history and signs of old disease in 
many cases it suggests some supreme effort to 
clear the lumen in the presence of acute infection. 
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If one may speculate on this phenomenon it is 
to suggest that the neuromuscular fault is relative, 
and in the presence of a potential aggravating 
factor, in this case an acute catarrhal infection, 
some excessive call is made. 

If the presence of fecal material in the lumen 
plays an important part in the onset of obstructive 
appendicitis we are justified in the conclusion 
that in the presence of a stercolith there would be 
fecal matter held up distal to it, since it is almost 
unknown for the disease to start proximally to 
the stercolith. From the records of the 21 cases 
of obstruction associated with a stercolith only 
10 give information on this point. In 7 there 
was no fecal content, in 3 it was present. The 
result of this analysis can only be said to be 
suggestive. The figures in relation to the reten- 
tion of faeces in cases of spasm are even smaller, 
for of the § cases clear fluid was present in 1 only 
and fecal matter present in 4. If we accept 
these latter figures and further investigation 
should substantiate the proportionate numbers, 
we should explain them, on the hypothesis of 
spasm, as the persistence of the inco-ordination 
of muscle action which failed to evacuate the 
feces and took on a vicarious activity. In 
dwelling on this hypothetical spasm one must 
recognize that its manifestation must vary in 
degree and extent of muscle involved according 
to the like proportionate damage to the controlling 
plexus of nerves. 

Finally it may be pointed out that in the 
normal appendix fecal] stagnation does not occur. 
Temporary retention is physiological and cannot 
produce a pathological sequence. We must 
conclude that it is not the presence of feces 
which sets up the primary appendical inflam- 
mation. 

Neither is there any clear evidence that when 
infection of the appendix has led to stagnation 
but not stercolith formation the presence of 
fecal accumulations in the lumen intensifies the 
disease. Even in the acute catarrhal case, despite 
an empty lumen, the disease runs a definite 
course with intense congestion and often lymph 
on the peritoneal surface, yet it is unusual for it 
to result in the grosser and more dangerous 
phases of perforation and gangrene. It usually 
settles down again if left alone, but leaves changes 
which even macroscopically are often visible. 
Aschoff’s opinion (1931) was that unless the 
acute attack subsided within 24 hours of onset 
permanent injury was done. It is not uncommon 
to have a history of a previous attack of more than 
24 hours’ duration. An analysis of 117 cases of 
acute appendicitis, some with and others without 
feecal stagnation, may be of interest. (If one 
accepts the view of the clearing of the appendix 
by primary colic, which has some basis even 
though it cannot be looked upon as other than 
a hypothesis, then a rapid recovery might be 
expected to result after the clearance.) 

Analysis of 117 cases of acute inflammation 
gives the following :— 
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1. Fecal material present in the lumen: 

a. Gangrene of the appendical wall, 1 
(2 of these had gangrene of mucoys 
membrane only). 

b. Without gangrene, 18- (3 of these 
were filled throughout with feces), 

2. No fecal material present : 

a. With gangrene, 20. 

b. Without gangrene, 67. 

Considering these figures, the following com- 
ments may be made: (1) Where stagnation js 
present the ratio of gangrene to non-gangrene is 
fairly close (2 to 3). (2) There were 3 cases 
where the appendix was stuffed full of faces 
from end to end yet no gangrene resulted, 
(3) In the cases where the lumen of the appendix 
was empty the proportion of gangrene to non- 
gangrene is 2 to 7. Whilst this may appear to 
support the dangers of fzecal stagnation, it may 
also be used as evidence that in group I with 
feecal stagnation more serious damage has been 
done since the musculature is unable to get rid 
of this fecal material at the beginning. of the 
attack. Taken as a whole, and remembering 
the stagnation in the chronic cases, that in the 
group 1 the milder form of the disease pre- 
dominates and there may be no grave effects 
even with a full appendix, and that in class 2a 
fair proportion of the cases are associated with 
gangrene, it may be said that there is not sufficient 
evidence that the presence of feces accentuates 
the severity of the disease and that on the whole 
the balance is against such an opinion. It does 
not follow that such stagnant feces do not keep 
up a low-grade inflammation which, as already 
mentioned, may often be found in chronic disease. 

We have to remember here that both abscess 
formation and peritonitis can result, though not 
commonly, without perforation or gangrene; 
that local protective factors, difficult to assess, 
must play a part. Lymphatic spread probably 
accounts for this and Seng’s description of the 
extensive lymphatic system suffices to explain 
the means to the end. A primary virulent attack 
may result in rapid extension to the peritoneal 
coat before oedema, thrombosis, and gross nutri- 
tional disturbances have come into action. 

There remains for consideration the problem 
of why in one case a stercolith leads to local 
perforation and in another to obstruction. It 
would be reasonable to attribute the perforation 
to the hard and unyielding character of the 
stercolith, which by pressure on the congested 
and swollen mucous membrane, possibly accentu- 
ated by spasm in the neighbourhood, rapidly 
leads to a destructive local lesion, whereas the 
softer type of feecal lump, or even scybalous mass; 
would act merely as an obstructive agent. This 
view is, however, untenable, for stony hard 
stercoliths are found with the obstructive type 
of the disease and relatively soft ones with the 
perforative. The hypothesis which seems to fit 
the picture best suggests that in the perforative 
type the primary appendicular infection starts 
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in the near region of the stercolith and in the 
obstructive well beyond it. 

Most authorities hold the view that the 
disease begins, almost invariably, in the distal 
part of the appendix as a simple catarrhal in- 
fammation. A personal impression, but without 
figures to support it, is that the most typical cases 
of obstructive appendicitis are those where the 
obstruction is close to the cecal opening. If 
this is correct it lends support to the hypothesis. 

Diagnostically there is no distinctive clinical 
picture of obstructive appendicitis. We might 
expect the outstanding symptoms to be pain, the 
early para-umbilical type; yet it is not so. Ina 
pronounced case the colic may be neither severe 
nor persistent. As the disease is primarily an 
infective process, the element of fever may be 
present from the first or gradually develop as in 
other forms. There is nothing characteristic 
about it. The same may be said of the vomiting. 
Any case of acute appendicitis may be obstructive 
in character. It is generally agreed that in the 
classical type of the disease the sequence of 
pathological changes is destructive, and this 
being so no case of acute appendicitis should be 
watched for more sinister signs and symptoms 
to develop to square with some preconceived 
notion. It is not uncommon to hear it said that 
as the speaker suspected obstructive appendicitis, 
the decision had been made that operation should 
not be delayed. The inference is obvious. 

There is no need to dwell in any detail on the 
treatment of obstructive appendicitis. Since 
diagnosis is uncertain as between the obstructive 
and other forms of appendicitis, any case,of acute 
appendicitis should be operated upon as- soon 
after diagnosis as possible. Over 50 per cent of 
all acute cases will, if left, lead ultimately to gross 
infection of the abdominal cavity. This infection 
will usually be local, for it is a mistake to think 
that in the obstructive type local adhesions do 
notform. Exceptionally the disease may progress 
too rapidly for localization. Perforation in the 


area of the stercolith may occur earlier and 
is probably the more dangerous. In many 
cases when exposed the sausage-like appendix 
is greenish and mottled. At this stage it is 
not gangrenous, although its appearance is very 
disturbing to younger surgeons who are justified 
in associating the coloration with necrosis. In 
such cases it is common to find only clear fluid 
in the neighbourhood and there is no smell. If 
after removal the appendix is opened and washed 
it will often be seen to be a vivid scarlet red in 
colour after the brown-black fluid contents have 
been washed away. 


SUMMARY 


incidence and causes of obstructive 
are given. The stercolith and 


The 
appendicitis 


spasm’ are shown to be the two common 


causes and both are discussed. Fecal stagnation 
as the primary cause is investigated and aban- 
doned. A hypothetical reason for the onset of 
obstruction instead of perforation when a stercolith 
is present, is brought forward. Diagnosis and 
treatment are briefly considered. 


I am indebted to my colleague, Mr. V. C. 
Pennell, for kindly reading through the paper 
and making helpful suggestions. 
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PLASMOCYTOMA 


OF BONE 


By WILLIAM TENNENT 


RADIOLOGIST, SELLY OAK HOSPITAL, BIRMINGHAM 


THE plasmocytomata are somewhat rare tumours 
composed of true plasma cells or their immediate 
precursors. They arise chiefly in two entirely 
different sites—namely, the lymphatic tissue of 
the nasopharynx and the bone-marrow. 

_ Nasopharyngeal plasmocytomata present a 
Picture of nasal obstruction, dysphagia, and 
hemorrhage, occurring usually in males over 40 
years of age. They are generally mistaken for 
the more malignant lymphosarcoma and their 
true nature is only revealed by the histologist 
or by the unexpected survival of the patient after 


several local operations ; for they almost invari- 
ably show local recurrence, although general 
dissemination is uncommon. Like the type 
occurring in bone, they may, after an interval 
of months or years, develop a condition indis- 
tinguishable from multiple myelomatosis (Jackson 
et al., 1931). These nasopharyngeal tumours 
have been admirably reviewed by Blacklock and 
Macartney (1932) and will not be further referred 
to herein. ; 

Plasmocytoma of bone arises in the marrow 
of flat bones, long bones, or vertebre ; it does 








472 THE BRITISH 
not appear to have been recorded in the small 
bones of the hands or feet. Its favourite sites 
appear to be the ilium and proximal ends of 
femur and humerus. As an isolated tumour of 
bone it has been described under such names as 
‘benign lymphosarcoma’, ‘ reticulosarcoma ’, 
‘plasmoma’, and more frequently as ‘ solitary 
myeloma ’ (Pasternack and Waugh, 1939). Most 
of these terms appear to be unsuitable; its 
clinical course is quite different from that of a 
lymphosarcoma, its claim to rank as a variety of 
reticulosarcoma is probably sound, but must 
remain sub judice until the origin of the plasma 
cell is finally settled, while the term ‘ solitary 
myeloma’ inevitably brings to mind the quite 
unrelated giant-cell osteoclastoma which was 
formerly included in the ‘ myelomata’. On the 
whole, the name plasmocytoma—which is the 
one adopted in the more recent publications— 
seems the most satisfactory. It is in accord 
with the histological findings and serves to dis- 
tinguish this tumour as a distinct clinical entity 
from closely related conditions such as multiple 
myelomatosis. 

That it forms a distinct clinical entity with a 
characteristic symptomatology and clinical course 
can no longer be doubted. The picture is that 
of a middle-aged male who complains of a 
constant dull aching pain, usually in the region 
of hip or shoulder, with local swelling and 
without limitation of movement. X-ray exam- 
ination reveals an isolated bone tumour of central 
origin, which may be tentatively diagnosed as 
osteoclastoma, endosteal sarcoma, or secondary 
carcinoma. Biopsy reveals the characteristic 
cell type, and surgical removal and/or radio- 
therapy is followed by permanent cure (Vichel 
and Kirketerp, 1938; Chesterman, 1936), local 
recurrence (Cutler et al., 1936; Pasternack and 
Waugh, 1939), or the late onset of multiple 
myelomatosis (Jackson et al., 1931 ; King, 1940 ; 
Toth and Wintermantel, 1943). 

Cases conforming to the above picture and 
with satisfactory histological verification are 
occasionally reported in the literature. Chester- 
man (1936) was only able to find 12 cases, but he 
restricted his search to those cases where the 
tumour occurred in a long bone. Pasternack 
and Waugh (1939) collected 30 cases, but appear 
to have omitted several cases in the English 
literature (Leedham-Green et al., 1938) which 
are undoubtedly entitled to rank as true plasmo- 
cytoma of bone. The present writer has been 
able to trace 49 cases to date, which all exhibited 
the characteristic clinical picture and are accom- 
panied by histological confirmation. The case 
reported below appears, therefore, to be the 
fiftieth, and is of interest as it exhibits the 
natural course of the disease when uninfluenced 
by any form of active treatment. 


CASE REPORT 


History.—The patient, a male aged 50 years, a 
ticket inspector, was admitted to hospital on Aug. 30, 
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1938, with the provisional diagnosis of pneumonia, 
Five days prior to admission the patient had, while a 
work, a sudden severe rigor, which was shortly 
followed by a pain in the left side of the chest, prostra- 
tion, and difficulty in breathing. Next day, as he felt 
no better, his private practitioner was called in and 
the patient was told he had pneumonia. Sulphon- 
amides were exhibited in small doses (one 05. 
tablet four times per day), and as he had shown little 
improvement in five days, he was admitted to hospital 
as a case of pneumonia not responding to treatment. 

Past history: Chicken-pox and measles in child- 
hood. Two attacks of “influenza’’, the last six 
years previously. Three years prior to admission he 
had “‘ rheumatic ” pains in right hip following a falj 
and was told he had “arthritis”. He had slipped 
and fallen while hurrying to work one morning, but 
got up and continued on his way. About three weeks 
after this fall he consulted his doctor for what he 
thought was rheumatism in the right hip, and he 
vaguely connected this with his accident. These 
pains in the right hip had continued off and on for 
three years, but had never been sufficiently severe to 
keep him off work. 

On EXAMINATION.—On admission, temperature 
102° F., pulse 95 per minute, respirations 36 per 
minute. His face was flushed, he looked toxic, and 
a crop of herpes was present on the upper lip. Signs 
of consolidation were present at the left base, and he 
was thought to be suffering from a typical lobar 
pneumonia involving the left lower lobe. 

Examination of the abdomen, however, revealed 
a mass deep in the right iliac fossa, slightly tender to 
pressure and apparently fixed to the posterior abdo- 
minal wall and free anteriorly. The first possibility 
thought of was a perinephric abscess. Urine was 
free from albumin, but contained an occasional 





Fic. 406.—Plasmocytoma of right ilium. Radiograph 
showing gross destruction of the blade of the ilium, with 
marginal expansion and coarse trabeculation. 


hyaline cast and a few red blood-corpuscles. Physical 
examination was otherwise negative. 

SUBSEQUENT CoursE.—The chest condition rapidly 
responded to full doses of sulphonamides, and within 
a week the temperature fell to normal and X-ray 
examination of the lungs showed only residual hypet- 
zemic changes in the left lower lobe. The mass in the 
right iliac fossa, however, remained unchanged and 
intravenous pyelography was carried out with a view 
to determining whether or not it was related to the 
right kidney. The pyelogram was within the limits 
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of the normal, but the right ilium was seen to be 
attially destroyed. Additional views of the bony 
pelvis reveal the appearances seen in Fig. 406. This 
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cavity. The solitary exception occurred in the left 
femur, where there was a localized area of cortical 
erosion. 


No glandular enlargement was detectable, 





Fic. 407.—Low-power view, showing highly cellular 
nature of lesion with poor fibrous stroma. (* 60.) 


shows almost complete destruction of the central 
portion of the blade of the right ilium, with expansion 
of the cortical bone and coarse irregular trabeculation 
within. The cortex, however, while expanded, is 
not destroyed, and the tumour is not invading the 
surrounding soft tissues. A tentative radiological 
diagnosis of giant-celled osteoclastoma was made, 
but a note was added to the effect that the radiological 
appearances were not absolutely typical and biopsy 
was advised. ‘This was immediately carried out, and 
the microscopical appearances of the tissue removed 
are seen in Figs. 407, 408, which show a highly cellular 
tissue, with cells approximating to the plasma type. 

As the histological appearances resembled those 
seen in multiple myelomatosis, a radiological search 
of the skeleton was made for additional foci, but 
apart from the right ilium no bone lesion was found. 
He was advised to undergo a course of deep X-ray 
therapy, but declined the offer, and left hospital as 
soon as he had recovered from the pulmonary lesion. 
Nothing further was heard of him for a period of 
over two years. 

RE-ADMISSION.—On Oct. 2, 1940, the patient was 
te-admitted to hospital. For three months prior to 
his re-admission he had suffered from general weakness, 
loss of weight, and shortness of breath, sufficient to 
keep him off work. In addition, he stated that he 
had a constant ache in the right side where the primary 
lesion was and that pain in both thighs and arms 
was occasionally severe. 

On examination he appeared very ill, and had 
obviously lost weight. There was only a slight 
increase in the size of the mass in the right ilium and 
X-ray examination revealed that the tumour was 
still contained within the expanded cortex. Radio- 
gtaphy of the skeleton, however, revealed a state 
of affairs indistinguishable from multiple myelo- 
matosis. The left femur (Fig. 409) showed multiple 
circular areas of rarefaction and a few similar 

punched-out’’ areas were present in the cranial 
vault, ribs, and both humeri. These areas showed 
the characteristic appearances of multiple myelo- 
matosis, each having a smooth and sharp circular or 
slightly oval margin exactly comparable to a series of 
drill holes’ driven through the bone. With one 
xception they were entirely confined to the marrow 
VOL. XXXII—NO. 128 


Fic. 408.—High-power view to show the nuclear 
structure. (x 800.) 


and a diligent search failed to reveal any additional 
primary focus of malignant disease. 

Urine: Bence-Jones proteose present. A few 
hyaline casts, red cells, and leucocytes were noted, 
and culture gave a growth of Staph. albus. 





Fic. 409.—Left femur with several sharply circum- 
scribed foci of multiple myelomatosis (other bones 
exhibited similar changes). 


Blood: Wasserman reaction negative. Sedimen- 
tation-rate, 65 per cent. Serum-calcium, 11°6 mg./ 
100 c.c.; Plasma-phosphorus, 5-8 mg./I00 C.c.'; 
Uric acid, 6-3 mg./100 c.c.; Urea, 37 mg./100 C.c. ; 
Plasma-albumin, 2:5 per cent; Plasma-globulin, 
7:2 per cent; A/G ratio, 0-3. Hemoglobin, 60 per 

31 
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cent. Red cells 3,300,000; White cells 16,000 
(polymorphs. 68 per cent, lymphocytes 22 per cent, 
monocytes 6 per cent, myelocytes 4 per cent, occa- 
sional myeloblasts noted). 

The general condition deteriorated rapidly and 
the patient died at home a few weeks later. 


Comment.—The patient had thus, without 
any treatment which could have influenced the 
course of the disease, survived for a period of 
over five years from the first onset of symptoms 
referable to the right ilium; but once general- 
ization had occurred he survived for slightly less 
than five months. The growth in the right 
ilium apparently advanced slowly and remained 
localized for four and a half years. It is, there- 
fore, not unreasonable to assume that if it could 
have been subjected to radical surgical clearance or 
adequate radiotherapy, the fatal onset of multiple 
myelomatosis might have been prevented. It also 
raises the question as to whether, as is generally 
assumed, multiple myelomatosis is a system 
disease of the bone-marrow, with independent 
multicentric origins, or (as suggested by King, 
1940): whether it merely represents the terminal 
stage of multiple metastases from a primary 
plasmocytoma. 


DIFFERENTIAL DIAGNOSIS 


Radiological Diagnosis.—The X-ray 
appearances vary according to the site of the 
primary tumour, but all have certain features in 
common. Illustrations of plasmocytoma of the 
ilium almost identical with Fig. 406 have been 
published by Leedham-Green et al. (1938) ; 
indeed, it is only by contrasting the differences 
in trabeculation and the presence of phleboliths 
that the two can be told apart (as both patients 
lived in the same area the author has been at 
some pains to verify that they were, in fact, two 
different patients and not related in any way). 
Several American writers (Cutler et al., 1936; 
Geschickter and Copeland, 1936; Liebman and 
Goldman, 1936; Toth and Wintermantel, 1943) 
also publish closely similar cases of the disease 
originating in the ilium. All these have the 
following features in common: The blade of 
the ilium is irregularly expanded, chiefly in its 
vertical plane. The cortex is thinned but not 
usually broken, while coarse trabeculz cross the 
medullary cavity generally in a vertical direction. 
There is no sclerosis or new-bone formation and 
the growth is completely osteolytic in nature. 
In all of the above cases the first radiological 
diagnosis was that of a giant-cell osteoclastoma, 
as the ilial changes closely resemble those seen in 
osteoclastomata occurring at the ends of long 
bones. Nevertheless, osteoclastoma in a flat 
bone is extremely rare, and if such appearances 
occur in a flat bone the probability is in favour 
of plasmocytoma. 

Osteochondromata not infrequently occur in 
relation to the ilium, but the radiological picture 
of large translucent areas of cartilage containing 
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multiple small punctate spots of calcification js 
quite distinctive. 

When plasmocytoma occurs in a long bone 
the radiological appearances may again simulate 
osteoclastoma, but here again the site is distinc. 
tive, the plasmocytoma seldom occurring at the 
extreme end of the bone, and the true osteo- 
clastoma seldom occurring in the shaft. Exten- 
sion is chiefly in the long axis rather than in the 
transverse axis, and there is complete absence 
of periosteal or osteogenic reaction. In those 
cases where trabeculation is absent the diagnosis 
is chiefly from simple bone cyst, Ewing’s tumour, 
endosteal sarcoma, osteitis fibrosa cystica, and 
secondary carcinoma. The age of the patient 
is some help, as simple cysts, Ewing’s tumour, 
and endosteal sarcoma are chiefly seen under 
20 years, while nearly all cases of plasmocytoma 
are over 40. Bone sarcomas, on the whole, tend 
to erode and break through rather than to expand 
the cortex and are commonly associated with 
periosteal and osteogenic reactions. Osteitis 
fibrosa cystica has generally multiple bone lesions, 
all of which present similar radiological appear- 
ances, while the whole skeleton shows a general- 
ized osteoporosis often with bending of the bones 
from weight-bearing. A secondary carcinomatous 
deposit in a long bone is probably the most 
difficult of all to distinguish from a plasmocytoma, 
and when the primary carcinoma is small and 
not discoverable the distinction on radiological 
grounds may be impossible. Some assistance 
may be derived from the multiple nature of the 
secondary deposits and the uniformity of their 
appearance. 

It is worth noting that if a case of plasmo- 
cytoma does subsequently develop a multiple 
myelomatosis, the multiple bone lesions bear no 
resemblance to the primary plasmocytoma, but 
appear as small circular sharply-defined areas of 
rarefaction within the medullary cavity. Patho- 
logical fracture occurs with high frequency in all 
of the conditions named and is not a distinguishing 
feature of any. 

Blood Examination.—The diagnostic value 
of sternal puncture has recently been suggested 
by several writers (Bichel and Kirketerp, 1938; 
Hadfield and Garrod, 1942 ; Stewart and Parkes- 
Weber, 1938), and it is stated that even with an 
apparently strictly localized tumour true plasma 
cells, or cells identical with the tumour cells, 
may be found in excess in the sternal marrow. 
Bichel and Kirketerp report 2 cases of apparently 
solitary tumours where such sternal marrow 
changes were found, though the rest of the 
skeleton was radiologically negative for growths. 
Sternal puncture appears to be the only examina- 
tion of value while the growth retains its character 
as a localized plasmocytoma, the blood chemistry 
being, as a rule, normal at this stage and the 
Bence-Jones test negative. ; 

With the onset of multiple myelomatosis, 
however, the characteristic changes in the blood 
such as are found in the present case appear. 
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The serum-calcium may arise, and, if there is 
renal damage, phosphorus retention will occur. 
This is of some assistance in distinguishing the 
condition from osteitis fibrosa cystica due to 
parathyroid tumour, as in the latter case the rise 
of serum-calcium is generally associated with a 
fall in the plasma-phosphorus (Snapper, 1943). 
The high blood-uric-acid which is sometimes 
present is attributed by Stewart and Parkes- 
Weber (1938) to the breakdown of nucleoproteins 
derived from the tumour cells. Like Bence- 
Jones proteosuria, raised blood-uric-acid is an 
inconstant finding, being present in about the 
same proportion of cases (60 per cent). Inversion 
of the albumin-globulin ratio is more commonly 
present and the normal ratio of 2:3 may be altered 
to 0:3, aS in the case herein reported. The 
cellular elements may exhibit a hypochromic 
anemia or, more rarely, a leuco-erythroblastic 
reaction, with the presence in the circulating 
blood of a few cells identical with those found 
in the primary tumour. 

Histological Diagnosis.—Despite the infor- 
mation to be derived from radiology and blood 
examination, biopsy must be resorted to if an 
absolute diagnosis is to be established. Never- 
theless, even when sections have been prepared, 
the true diagnosis may not be immediately 
apparent. Toth and Wintermantel (1943) circu- 
lated their material and state that “‘ The reports 
of several pathologists were contradictory and 
confusing. Ewing’s tumour and myeloma were 
considered. The preferred diagnosis was ‘ mye- 
loma’”? In Chesterman’s case (1936) the original 
histological diagnosis was ‘large round-cell 
sarcoma’, on the strength of which the limb 
was amputated. Only on subsequent examina- 
tion was the diagnosis modified to plasmo- 
cytoma. 

The sections in the present case showed a 
highly cellular tissue with little fibrous stroma, 
afew areas of hemorrhage, and many thin-walled 
capillaries; these latter often being closely 
surrounded by tumour cells. The cells were of 
large size, averaging 10-12 « in diameter and had 
the appearance of atypical plasma-like cells. 
Their prominent nuclei were mostly round, 
generally central, but sometimes eccentrically 
placed in a large amount of poorly staining 
cytoplasm. Occasional cells, especially those 
with eccentric nuclei, showed a perinuclear halo, 
while in other places the cell membranes were 
difficult to distinguish and the nuclei had the 
appearance of being set in a syncytium. The 
nuclei themselves were packed with more deeply 
staining particles which frequently showed a 
‘clock-face ’’ arrangement. Mitoses were seldom 
observed. 

Some of the histological difficulties undoubt- 
edly arise from the fact that this tumour may 
occur in a variety of closely related types. 
Stewart and Taylor (1932) divide them into 
plaamocytomas and plasmosarcomas, and other 
Writers (Ewing, 1940 ; Geschickter and Copeland, 
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1936 ; Kaufmann, 1929 ; Sugarbaker and Carver, 
1940) agree that there is a slowly growing type 
composed of true mature plasma-cells, and a 
more rapidly growing anaplastic type resembling 
a reticulosarcoma or lymphosarcoma. The cells 
of this anaplastic type tend to have nuclei which 
are slightly larger than the nuclei of the fully 
developed plasma-cells, and also to have their 
nuclei more centrally placed in the cytoplasm. 
These anaplastic cells may fail to take the typical 
plasma-cell stain by the Unna-Pappenheim method, 
and the perinuclear halo, so typical of the mature 
plasma-cell, may be poorly developed or entirely 
lacking. This is the type which shows the 
greatest tendency sooner or later to develop a 
frank multiple myelomatosis. 


DISCUSSION 


On analysis of the 50 recorded cases it is 
found that 35 (70 per cent) were men and 15 
(30 per cent) were women. The average age at the 
time the diagnosis was established was 51 years. 
Regarding the site, the distribution was as 
follows : Pelvis 16, femur 12, humerus 9, vertebrez 
6, skull 5, tibia 1, clavicle 1. Presenting sym- 
ptoms were either pain, pathological fracture, or 
local swelling. ‘When the tumour occurred in a 
long bone the tendency to pathological fracture 
was strikingly high. In the lower limb all of 
the cases showed a fracture either as the present- 
ing symptom or after biopsy or curettage, while 
of the humeral cases only one escaped fracture. 
Of the vertebral cases three showed some degree 
of collapse. 

An unfortunate feature of the reported cases 
is a lack of adequate follow-up. Of these 50 
cases 28 (§6 per cent) had been followed for less 
than 2 years before publication, which makes it 
quite impossible to quote anything in the nature 
of survival rates. Nevertheless, out of the total, 
15 (30 per cent) developed multiple myelomatosis 
at periods varying from two months to six years 
from the time of the original diagnosis. 

Regarding the origin and nature of these 
tumours there is much difference of opinion. 
Ewing (1940) “‘ assumes ” that the plasma cells 
are derived from the adventitial cells of the blood- 
vessels of the marrow, while others are of the 
opinion that they are derived from the reticulum 
cells (Ribbert, 1889). Parsons (1943), working 
on animals, has brought forward evidence to 
show that the fixed reticulum cells are the direct 
precursors of the plasma cells, and that these 
fixed reticulum cells are identical with Maxi- 
mow’s undifferentiated mesenchyme cells. Robb 
Smith (1938) has classified the reticuloses and 
reticulosarcomata on an exact cytological basis 
and his classification has met with general 
acceptance. He includes plasmocytoma in that 
subgroup of reticulosarcoma where the reticulum 
cells show differentiation to the hemic type of 
cells and to the plasma cell in particular. Versiani 
et al. (1944), in describing an eosinophilic tumour 
of the marrow, come to similar conclusions 
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regarding the possibilities of the cell origin, 
while Christian (1907) believes that all cells seen 
in plasmocytoma and multiple myeloma are 
transitional in type and not to be classed as 
either true plasma cells or true cells of the myelo- 
cytic series. The weight of evidence, therefore, 
appears to be in favour of the tumour arising as 
a variant of the reticulum cell in the course of 
its differentiation into cells of the hemic type. 
For simplicity of description the plasmocytoma 
has been spoken of throughout this report as a 
‘tumour’, but informed opinion is divided 
as to whether the condition is entitled to rank 
as a neoplasm or as a granuloma. British 
authorities (Stewart and Taylor) tend to regard 
it as a true neoplasm, while on the Continent 
(Kaufmann, 1929) there is a tendency to include 
it in the granulomata. No final verdict on this 
point appears at the moment to be possible. It 
is well, however, to recall that the high incidence 
of subsequent multiple myelomatosis, and the 
observation (Bichel and Kirketerp, 1938; Had- 
field and Garrod, 1942) that even in the solitary 
state changes may be found in the sternal narrow, 
renders it, if a neoplasm, one of a most unusual 
type. 

Treatment in the reported cases consisted of 
either amputation, curettage, deep X rays, or 
radium. Nothing is to be learned as to the 
relative merits of these methods from a study 
of the cases, owing to the lack of adequate 
follow-up. Several of the writers, indeed, appear 
to be unaware of the danger of multiple myelo- 
matosis, and take an unduly optimistic view of 
the prognosis, while others (King, 1940) believe 
“* that it is only a matter of time before a solitary 
myeloma of bone becomes a multiple lesion with 
a fatal termination”. In general, it may be 
said that the prognosis is less favourable than in 
osteoclastoma and considerably more favourable 
than in osteogenic sarcoma, with the possibility 
of an untreated case (as herein described) sur- 
viving for a period in excess of five years. The 
danger of attributing curative powers to any 
particular therapeutic medium is well illustrated 
by the present case. Had he received deep 
therapy or had the bone been curetted when he 
first consulted his doctor, his survival would 
doubtless have been attributed to this; yet he 
can legitimately be classed as a ‘ five-year 
survival ’ in the absence of any treatment whatever. 


SUMMARY 


1. Evidence is submitted to the effect that 
plasmocytoma of bone forms a distinct clinical 
picture of a solitary intramedullary neoplasm, 
remaining strictly localized for several years, but 
if untreated developing into the fatal condition 
of multiple myelomatosis. 

2. A case conforming to this description is 
reported, where the primary plasmocytoma 


remained localized in the right ilium for 43 years, 
with subsequent development of multiple myelo. 
matosis, and death 5 years after first symptoms, 
This case illustrates the natural history of the 
disease in the absence of treatment. 

3. The available cases in the literature are 
briefly reviewed, the differential diagnosis js 
discussed, and a note added on the probable 
origin and nature of the disease. 


It is a pleasure to acknowledge my indebted- 
ness to Dr. William Whitelaw and Dr. Charles 
Ware, not only for laboratory facilities, but for 
much helpful discussion concerning the patho- 
genesis of this condition. 
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REPLACEMENT OF THE 


OPERATIVE REPLACEMENT OF 
By SiR HAROLD 


Tue desirability of an easy direct method of 
forming a mammary prominence after mastectomy 
will be readily admitted. The patient is usually 
very self-conscious of her asymmetry, and 
although the artificial shield gives her confidence 
when dressed, the thought that it is a removable 
ornament leaves her with a lasting complex 
affecting her whole outlook. That a large per- 
centage of these cases recur is not a valid argument 
in favour of denying the patient such happiness 
as may remain to her. The commonly expressed 
thought of many surgeons that any interference 
in the area of the excision is liable to stir up a 
recurrence does not invite conviction. On the 
contrary, it is more than probable that the tension 
produced in some resutures after excision is a 
potent cause of local irritation, and a possible 
agent of recurrence. Even more so is this the 
case when a raw area has to be left to granulate. 
Plastic surgery has so definitely shown the value 
of suture without tension in all flesh wounds, and 
grafting with split skin is such an established 
process, that these two common faults in technique 
are no longer justified. 

The justification of publishing this method 
on one case may be sought in the numbers of such 
cases to which it can be applied and in the 
apparent simplicity and reliability of the method. 
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and one sub-stage are required. The first makes 
the pedicle—preferably four weeks after the 
breast operation—the sub-stage two weeks later 
increases the pedicle to include the ‘ new breast’. 
At the end of four weeks, perhaps at the time of 
the mammary excision, the ‘ breast’ is slung up 
to take its proper position. It remains to divide 
and replace or discard part of the pedicle not 
wanted. This third stage may be deferred for a 
considerable period if desired, but should not be 
performed less than three weeks from the previous 
stage. 

First Stage.—A curved tubed-pedicle flap 
is designed on the affected side with its centre 
situated in the midaxillary line about the level of 
the 6th rib. It should be 3 in. to 4 in. broad, 
according to the size of the patient, and will 
contain a considerable length of the thoraco- 
epigastric vein. The parallel cuts are continued 
in a curved fashion towards that abdominal 
prominence which surrounds the umbilicus. 
The strap pedicle flap, 6 in. long, is lifted from 
the deep fascia along that easily followed plane 
between the superficial and deep fascia. This is 
accomplished mostly by dry swab ‘ dissection’. 
Bleeding points are arrested and sought for, 
particularly on the under side of the flap. These, 
it should be remembered, are often missed, since 





Fic. 410.—Design of curved tubed-pedicle flap. 


References to previous publications are given 
(Gillies, 1920 ; Webster, 1937). 


TECHNIQUE 


_ The method consists of transferring the 
circum-umbilical skin and fat pad by means of a 
tube pedicle to form the ‘ breast.’ The umbilicus 
8 turned out to form the ‘ nipple’. Three stages 


Fic. 411.—Suture of pedicle into recipient area. 


the act of turning the flap out to find such bleeders 
may in itself stop them. Fine 10/o catgut is 
adequate for the larger of these small vessels. 
With the edge of the flap still conveniently held 
by fine hooks the fat is trimmed from each edge. 
If this is neglected there may be tension on folding 
the flap. The suture is accomplished by putting 
in an interrupted Deknatel suture at each end 
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and one in the middle approximating the two 
edges of the flap. See that there is no tension on 
the end stitches, which usually are placed at 
about 13 in. from the end of the incision. The 
stitch ends may be held up by an assistant to 
facilitate the insertion between them of a sub- 
cuticular stitch with an eyeless needle and medium 
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remaining attachment at the abdominal end may 
be divided and the flap partly opened out and 
sutured into the place prepared for it (Fig. 411), 
If the excision of the mamma has been under. 
taken at the same time as this stage of the repair, 
it may well be wise to give the patient a long 
convalescence before cutting off the pedicle. 





FIG. 412.—Mixed nzvus of breast 
treated by radium. 


silk, or of a continuous end-on mattress suture 
with a 2-in. straight needle and any suture 
material. Stitches stay in one week. 

Treatment of the Raw or Donor Area.—Using a 
Padgett dermatome, or Humby knife, a skin- 
graft is cut and laid on tulle gras raw surface 
outwards, and of size corresponding to the raw 
area. A few long-ended stitches tack this down 
to the edges, a moderate packing of paraffin 
flavine wool and wet saline gauze is pressed into 
a mould over the graft, and the long ends tied 
over to maintain pressure. Elastoplast is applied 
under the pedicle across the graft area. The 
pedicle wound is protected by tulle gras and a 
layer of gauze. The pedicle should be inspected 
for hematoma the first and second days—other- 
wise it may be left for the week. 

SUB-STAGE.—At the end of two weeks the 
circum-umbilical pad, except for 2 in. on its far 
side, is incised around its periphery down to 
fascia and undermined fully. The umbilicus 
is carefully freed and everted. To fill the hollow 
made by this eversion two small pads of fat may 
be left attached to the sides of the umbilicus, 
which on eversion will come to lie inside the 
projection, and can be sutured together with 
light catgut. An alternative method of giving 
prominence to the nipple is to bury a firm sub- 
stance such as cartilage, or perhaps one of the 
new acrylics. The edges of the said flap are 
sutured together, continuing the tubed pedicle 
already fashioned, and the raw area similarly 
grafted. (Fig. 410.) 

Second Stage.—At the end of a further 
two weeks, i.e. about four weeks in all, the 


‘Fic. 413.—Early result of replacement of breast by tubed-pedicle flap. 


Third Stage.—This can be done three 
weeks later, i.e. at seven weeks. It consists in 
cutting off the excess pedicle from the breast 
and rounding off the lower outer pole, and of 
disposal of the pedicle remains. This may be 
jettisoned if the previous grafting of the donor 
area is satisfactory, or the longer process of fitting 
it back whence it came may be undertaken. 


CASE REPORT 


The case was referred by Dr. B. H. Gibson 
through Dr. A. C. Roxburgh. The condition pre- 
sented was that of a girl of 12 years who had a mixed 
nevus of the left breast area. She had a normal 
developing breast on the right side, but no mammary 
prominence on the left, and only the scarred remains 
of the nipple. Over the skin of the area was the 
remains of a warty segmental nevus, a strip of which 
ran into the axilla. It had been subjected to treat- 
ment by radium at the age of seven months, and when 
reviewed at the age of 10 years evidence of radio- 
necrosis was established. The result had been ade- 
quate as regards the removal of the nevus, but radio- 
necrosis had destroyed the surface skin, the breast 
substance, and, as stated, the nipple, of which there 
was only a scarred remnant. The area treated was 
avascular and fibrotic, with some cracking of the 
epithelium, and showed the remains of the nevus 
(Fig. 412). The left arm showed some limitation of 
shoulder movement. Neoplastic change had not yet 
appeared, but the excision of the area was imperative. 

OPERATIVE MEASURES undertaken consisted of :— 

1. Raising the pedicle and grafting the raw area, 
Feb. 25, 1942. 

2. Continuing the pedicle, April 9, to convales- 
cence, May Io. 

3. Suture of the ‘breast’ into the area caused 
by the excision, July 31. 
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MALIGNANT TUMOURS 


4. Division of the pedicle, Aug. 27. 

Discharged, Sept. 24. Follow-up, Oct. 1, 1943: 
Scars good, except along top border (Fig. 413). 

The anesthetics were administered by Dr. R. W. P. 
Shackleton. 

At the various stages the assistance of Major 
Charles Heanley, R.A.M.C., Major Johnson, 
Norwegian Medical Corps, Major Clarkson, 
R.A.M.C., and Dr. Castro O’Connor is most 


OF SMALL INTESTINE 479 
gratefully acknowledged. The photographs 
were taken by Mr. E. L. Butler at an E.M.S. 


Unit. 
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MALIGNANT TUMOURS OF THE SMALL INTESTINE 


A REVIEW OF THE LITERATURE AND REPORT OF 21 
FRASER, GLAsGow 


By KENNETH 


MALIGNANT tumours of the small intestine are 
undoubtedly uncommon, though not as rare as 
is frequently imagined. In 1939 Lewis could 
find as many as 400 sarcomata of small intestine 
already reported in the literature, while up to 
1941 101 cases had been recorded at the Mayo 
Clinic alone. Wakeley in 1931 reported that he 
personally had had 7 cases under his care. Refer- 
ence is made here to several extensive papers on 
the subject, including four from the Mayo Clinic, 
which has by far the biggest series for one clinic. 

In this paper 21 new cases are added, 8 of 
these in detail and accompanied by illustrations 
to show the types of tumours found and some 
of the complications which may occur. 


INCIDENCE 


In order to provide figures comparable with 
those of other hospitals, the statistics of the 
Western Infirmary, Glasgow, were reviewed for 
the ten years 1933 to 1942. During this decade 
13 cases of small-bowel malignancy were found 
either at operation or autopsy. During the 
same period there were 22,975 operations on the 
gastro-intestinal tract (including the biliary sys- 
tem) and the total hospital autopsies numbered 
2674. 

These 13 accepted cases were all proved 
histologically or found at autopsy—6 were 
carcinoma and 7 were sarcoma. Malignancy 
at the ampulla of Vater was not included because 
of the difficulty of proving a true intestinal origin 
for these cases. Further, no case is included in 
which malignancy elsewhere in the intestines was 
also present. One case, which at operation seemed 
like a carcinoma of jejunum, has been excluded 
since no biopsy was taken and a post-mortem 
was refused. 

The importance of pathological confirmation 
is shown by the case of a man admitted and 
operated on as one of acute intestinal obstruction. 
At operation an annular carcinoma involving the 
ileum was found and removed. He died on the 
fourteenth day, and at post-mortem examination 
the tumour was found to be one of several 
secondaries from a primary gastric ulcer carci- 
noma. 


CASES 


To these 13 cases are added 8 others from 
various sources, 6 carcinoma and 2 sarcoma, 
giving a total of 21 cases. 

Various writers in discussing the incidence 
of malignant neoplasms in the small intestine 
have compared their figures with the total number 
of neoplasms in the alimentary tract from cardia 
to rectum or in the large intestine alone (Jefferson, 
1916; Ewing, 1922 ;. Mayo and Nettrour, 1937 ; 
Mayo, 1940). So many factors influence the 
statistics of a hospital in this matter that the 
quoted incidences have a very relative value. 

Age and Sex Incidence.—C. W. Mayo 
(1940), in 108 cases of malignant disease of the 
small bowel at the Mayo Clinic, found the 
average age to be 52°6 years. The age for 
carcinoma is known to be higher than that for 
sarcoma, and Ullman and Abeshouse (1932) 
found that, in 126 cases of sarcoma, the average 
age was 33. Heggs (1939) refers to a case of 
carcinoma of the small bowel in a patient aged 
34 years. 

This site of malignant neoplasia is estimated 
by Cameron (1938) and Mayo (1940) to be more 
than twice as common in males; in this series 
there were 13 males to 8 females. 


AETIOLOGY 


The aetiology of malignant tumours in the 
small intestine remains as obscure as that of 
malignant tumours elsewhere in the alimentary 
tract. Several authors have suggested theories 
as to why malignancy is so much less frequent 
here than elsewhere in the intestinal tract, and 
all seem to be agreed that this is due to the fluid 
nature of the contents, its alkalinity, and the 
absence of abrupt bends and stasis so typical 
of the colon. In discussing carcinoma of the 
small intestine, Rankin and Mayo mention the 
possibility of its developing in embryonic rests, 
or in morbid changes occurring in Brunner’s 
glands, but consider the evidence is so far insuffi- 
cient. Jefferson (1916) reports a case with a 
posterior gastro-enterostomy for an apparently 
simple duodenal ulcer; he did well for a time, 
but at post-mortem 3} years later an annular 
carcinoma was found in the duodenum I in. 
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distal to the pyloric vein and not involving the 
papilla. He concludes that the malignancy had 
occurred in the ulcer. 

In considering the occurrence of sarcoma, 
Ullman and Abeshouse (1932), after reviewing 
126 cases, find the aetiology of sarcoma even 
more obscure, and fall back on such explanations 
as trauma, irritation of chemicals, and antecedent 
or intercurrent disease ; of these the last seems 
the most probable. 


CLINICAL PICTURE 


In many of the cases the onset of symptoms 
is gradual and may last months and even years 
as a somewhat vague story of weakness and easy 
fatigue, with progressive loss of weight, some- 
times amounting to 28-30 lb. (According to 
Rankin and Mayo (1930) the average loss is 
28 Ib.) 

In a large number of cases anemia is a 
marked feature, some of which have been diag- 
nosed as cases of pernicious anzemia and treated 
unsuccessfully as such. W. J. Mayo, in review- 
ing carcinoma of the colon, pointed to the occur- 
rence of marked anzmia in carcinoma of the 
proximal colon. The anemia in this condition 
is very similar to that described by Mayo for 
the proximal colon and that found in cancer of 
the stomach. Mitchell Heggs (1937) quotes 
Plunket and Foley, who are of the view that the 
macrocytic character is due to failure of absorp- 
tion of the hzemopoietic substance of Castle 
through the diseased wall, and the microcytic 
from failure of absorption of iron in the general 
state of malnutrition ; on the other hand, though 
less likely in view of the type of anzemia, it may be 
accounted for in the blood-loss from the ulcerated 
areas found in many of the tumours. It is 
difficult to believe that a growth with a surface 
area sO minute in comparison with the total 
mucosa of the small intestine can produce any 
upset of absorption. With our present know- 
ledge we presume that the remainder of the 
mucosa is normal, and thus the significant fact 
with reference to the commonly observed anzmia 
is the finding of Mayo and Nettrour (1936) that 
in all their cases the test for occult blood was 
strongly positive. 

Abdominal symptoms and signs appear later. 
In some cases the site and character of the 
tumour influence the type of symptoms pro- 
duced: thus a high tumour may give earlier 
gastric upset with nausea and pain occurring at 
a variable time after meals and accompanied by 
atonic dyspepsia. In more distally situated 
growths gastric symptoms may be more fleeting 
and therefore less noted ; in consequence, when 
first seen these cases may present a palpable 
mass. Cameron (1938), in reviewing 200 cases 
of malignant small-bowel tumours, found that 
65 per cent of sarcomata and 29 per cent of 
carcinomata were palpable. The higher inci- 
dence of palpable sarcoma is explained by the 
fact that the majority are more distally placed 
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and sarcomatous growths are usually of large 
size, carcinoma being small. The mass js 
generally mobile and frequently tender. 

As mentioned above, it has frequently been 
suggested that the more proximal the tumour 
the earlier the gastro-intestinal symptoms occur, 
but this has not been confirmed by the more 
recent work of C. W. Mayo (1940), who found 
that the type of onset was not affected by the 
site. 

Changes in bowel habit are common, usually 
as increasing constipation, though not infre- 
quently as alternating constipation and diarrhea, 

Once gastro-intestinal symptoms are estab- 
lished they usually take the form of recurring 
attacks of intestinal obstruction with sudden 
severe cramps in the central and lower abdomen, 
accompanied by nausea and vomiting and a 
feeling of abdominal distension with borborygmi. 
Weeks or months may pass between each attack. 

Some cases are first seen as cases of intestinal 
obstruction, which, if acute, will show the usual 
picture of vomiting, cramp-like pains, abdominal 
distension, and visible peristalsis. A few are 
first seen as perforations—2 cases, and possibly 
3, in this series were such. 

X rays have a very definite place as an aid to 
diagnosis of malignant small-bowel tumours. In 
any case of persistent unexplained melena in 
which X-ray investigation of the stomach and 
colon shows no abnormality, and provided there 
is no acute intestinal obstruction, a full X-ray 
investigation of the small intestinal tract is indi- 
cated. In those cases in which an element of 
obstruction is present the most suitable, and the 
least dangerous, method would appear to be that 
favoured by Simpson-Smith (1939), C. W. Mayo 
(1940), and Frank, Miller, and Bell (1942). An 
Abbott and Johnston small double-lumen tube 
is swallowed. Once the pylorus is passed a 
balloon at the distal end of the tube is inflated 
and carried down the intestine by peristalsis 
(the bowel being decompressed en route) until it 
is arrested by the tumour, when a small quantity 
of a thin solution of barium sulphate can be 
instilled and the tumour outlined. This method 
has the additional advantage of allowing the 
bowel proximal to the tumour to be cleansed by 
lavage. 

Where intestinal obstruction is not present 
an aqueous suspension of barium sulphate by 
mouth is recommended and watched frequently 
as a “small-bowel study”. In the opinion of 
A. Akerlund (1932) it is now quite possible to 
make an X-ray diagnosis by accurate examination 
technique at a relatively early stage before any 
marked obstruction has had time to develop. He 
advises that the patient lies on his right side 
immediately after the meal and for some time. 
During the first hour brief screening examina- 
tions and survey exposures are taken at frequent 
intervals (with secondary diaphragm and broad 
girdle compression). The cardinal features m 
the early case are: (1) obliteration of normal 
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ge, (2) stiffness of the affected portion of the The site of the tumours is also subject to 
intestine, Which is unyielding and tender to variation. Bland-Sutton (1914) declared that 
pressure, (3) filling defect, (4) peristalsis forming cancer of the small intestine was commonest in 
pseudo-diverticula. In his paper he shows 4 the duodenum. Johnson (1922) expresses the 


ge 


en : : site : 

ur | cases With undoubted X-ray local signs of tumour opinion that, if one excludes the ampullary 
ur, | infiltration. region, cancer of the duodenum is almost un- 
yre Mayo and Nettrour (1936), in reviewing 31 known. At the present time this statement 


nd cases of carcinoma of jejunum at the Mayo appears to be misleading. Mayo and Rankin 
he | Clinic, found in 10 cases positive X-ray evidence (1930) state that the incidence of cancer is highest 
of tumour. They quote Gabor and Hiller for in the jejunum. Berger and Koppelman (1942) 


lly the opinion that retention of barium in the small report 1 case of carcinoma in the infrapapillary 
e- [intestine for more than eight hours is suspicious. region and have found, reported, and proved 386 
9 Good and MacCarty (1942) reported 22 posi- cases of duodenal carcinoma (77 suprapapillary, 
b- [tive findings out of 25 “ small-bowel studies” 251 peripapillary, and 58 infrapapillary) ; Cohn 
ng {with contrast medium examined by them at the (1944) added 2 carcinoma cases in the supra- 
en § Mayo Clinic. papillary portion. 

n, Cameron (1938), in reporting 4 cases, had C. W. Mayo (1940) in 80 cases of carcinoma 
a | positive tumour findings in 1 case and possibly found the incidence to be duodenum 23, jejunum 
nj, | in another. 31, and ileum 21; in § the site was not specified. 
k Other authors reporting positive X-ray find- In Cameron’s series of 109 cases of carcinoma, 
al ings include Palumbo (1933), Proescher and none were duodenal, 70 were jejunal, and 35 ileal. 
ial 4 Muir (1935), Mitchell Heggs (1937), Craig (1941), The common site for sarcomata is ileal. Out 
al §and Hamilton, Kennedy, and Herault (1944). of 78 cases, Cameron (1938) found 33 were 
re Weber and Kirklin (1942) reviewed the X-ray jejunal and 42 ileal. Sarcoma of the duodenum 
ly J statistics at the Mayo Clinic, 1930-1939, when appears to be excessively rare, though Simpson- 


17,000 cases of duodenal ulcer were correctly Smith (1939) reported 3 such cases in a series of 
to | diagnosed; despite this large ‘turnover’, out 70, while Frank, Miller, and Bell (1942) found 
In |cf 36 cases of malignant small-bowel tumours as many as 21 out of 102. 
in | the lesion was ‘noted’ in 94 per cent in the Table I shows the distribution and pathology 
1d | duodenum, 85 per cent in the jejunum, and 67 _ of the cases here reported. 


, er cent in the ileum. 
re §?P Table I.—SITE AND PATHOLOGY OF 








ay I have discussed at some length the X-ray as Che 
i- | investigation of these cases, because it must play 
of f4great part in attaining the pre-operative dia- Tota | ADENO- | g 
| | ARCOMA 


he | gnosis. One ventures to suggest that a Miller- Sits 


at | Abbott tube with suction and lavage might be 


| CASES | CARCINOMA | 





















































yo wed with benefit in many cases of acute intestinal Duodenum o o o 

in | obstruction to cleanse as far as possible the : 

ye § bowel lumen and contents before submitting the —— ; : 

a | Patient to operation, and to supplement the other a @anty| 2 7 | : 

<j § more usual pre-operative measures of intra- u— 

is § Venous therapy, etc., for few surgeons can be 7 

e 5 : Ps otal | 21 12 9 

it § proud of their operative mortality figures in acute 

ty | small-bowel intestinal obstruction. ; : 

1. It is worthy of note that C. W. Mayo in 1940 Table II gives details of the different types 
d | found that an actual or tentative diagnosis of °f carcinoma and sarcoma. 

3¢ | Small-bowel malignant tumour had been reached Table II.—PATHOLOGIC LESION AND 

yy § 225°7 per cent of IOI cases at the Mayo Clinic. PERCENTAGE (21 CASES) 

; PATHOLOGY Gefououn | ‘Cams | canrece |  Sus-csours 

ly There is considerable variation in the reported oe 

of ff frequency of the two principle malignant tumours | | sm seer sei 
0 § % the small intestine, carcinoma and sarcoma. Condeenia 2 | 57 ps Ag — 
n | The former occurs more frequently than the latter. | Alveolar carci- 

y | C.W. Mayo (1940), in reporting 108 cases at the | | emcee : 
le | Mayo Clinic, 1907-1939, found 80 cases of | | {Reticulum-cell 

le | “enocarcinoma and 10 of sarcoma (in 16 there Seine o | « lies 
e. § ¥8 no histological examination) ; and Cameron Fibrosarcoma 2 

“ 1938). j : “a Leiomyosarcoma 0 
1938), in reporting 200 cases, found 109 carci 

it § ma and 78 sarcoma cases (the remaining 13 

d  § Were described as malignant carcinoids). Carcinoma.—The common type of carci- 
n In the present series 12 were carcinoma and noma found is of the constricting ring variety 


al =f 9 Sarcoma. similar to that type so frequently found in the distal 
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half of the colon and presenting the histological 
picture of a columnar-celled adeno-carcinoma. 
Nickerson and Williams (1937) state that infil- 
tration of submucosa occurs early but that the 
muscularis mucosa and the muscle coats are 
more resistant and are not involved till later. 
They believe that involvement of the serosa is 
rare. Sometimes the growth develops in a 
polyp, and according to Mitchell Heggs (1937) 
this is the more usual type in the younger age 
groups. Whatever form the primary growth 
may have with the passage of time it tends to 
ulcerate and undergo colloid degeneration. 

At operation the tumour is generally found 
already to have encircled the bowel completely 
and usually involves by its growth the relatively 
short distance of an inch or two of the bowel, 
and not infrequently its extent is a fraction of 
that area as is well shown in Case § of this series 
(see Fig. 421). However small the tumour is, 
by the time it is first seen it has generally brought 
about complete, or very nearly complete, occlu- 
sion of the bowel lumen. The late onset of 
symptoms in these cases is accounted for by the 
fluid nature of the bowel contents at this level, 
and in consequence many of these cases first 
present themselves for treatment as cases of 
chronic or acute intestinal obstruction. In 
consequence of this gradual onset of obstruction, 
dilatation and hypertrophy of the proximal loop 
is a frequent finding. 

An occasional complication of the annular 
type of tumour is the occurrence of intussus- 
ception, as is well shown in Case 3 (Figs. 417, 
418), in which the intussusception extended for 
6 in. and was not completely reducible at opera- 
tion. Black (1944) describes a case of low-grade 
polypoid adenocarcinoma which was thought to 
have caused attacks of intussusception for several 
years. 

Intussusception is naturally a more frequent 
occurrence in the polypoidal type of tumour. 
Bland-Sutton (1914) reports an interesting case 
of a man with disseminated melanoma who was 
admitted to the Middlesex Hospital with intestinal 
obstruction and was considered too ill for opera- 
tion. Later his condition improved and he 
** passed ” a length of bowel covered with melan- 
oma deposits. Foster (1944) reports the occur- 
rence of intussusception of a carcinomatous 
polyp in both father and daughter. Perforation 
through the tumour or the adjacent wall occurs 
infrequently. Mitchell Heggs (1939) quoted 
Venot and Parcellier as being able to find only 
2 instances of perforation. Johnson (1922), 
however, refers to 3 cases of perforation in the 
museum of University College Hospital (draw- 
ings by Sir Robert Carswell). 

Although intestinal symptoms develop rela- 
tively late, secondaries occur early. The early 
onset of secondaries is no doubt due to the 
abundance of the vascular and lymph-supply, 
combined with the well-developed absorptive 
function of the bowel at this level. Mayo and 


Nettrour (1937) found secondaries in 50 
cent and quote Craig’s figures of II out of p 
cases. 

Metastases are found in the related lymph. 
nodes and peritoneum, in the liver, lungs, lo 
bones, and dura in that order of frequency. [|p 
this series, 7 out of the 12 cases of carcinom, 
showed secondaries. 

Sarcoma.—Sarcoma of the small intestine 
may be annular and constrictive, polypoidal, or 
tubular. The last type converts several inches 
of the bowel into a rigid tube, as in the cage 
reported by Cope and Grant (1942) in which 
10 in. of the bowel were thus altered, the wall in 
places being thickened to as much as 2 in., while 
the lumen was still fully # in. in diameter. 

The annular type closely resembles in appear- 
ance the annular type of adenocarcinoma. Case 
6 shows a very narrow tightly constricting 
annular growth situated four feet from the ileo- 
cecal valve, thought at operation to be carcino- 
matous, but which subsequent histology proved 
to be a sarcoma. Once again this emphasizes the 
importance of histological examination in these 
cases, for macroscopically similar obstructive 
lesions may be tuberculous. 

The obstruction effect of these annular 
growths may be made more complete by pressure 
of adjacent and involved lymph-glands. 

The tubular type of growth may also cause 
acute intestinal obstruction. This may be due 
to one of two causes. The common type of 
tumour usually starts in a lymphoid follicle in 
the submucosa, from which it spreads along the 
submucosa and eventually invades the muscle 
coat. Because the tumour cells neither elicit 
nor form much collagen, there is little tendency 
for constriction to take place (Cheever, 1933); 
instead the tumour has the effect of weakening 
the muscle, if not actually paralysing it, and so 
causing dilatation, with resultant stasis of the 
bowel content. Alternatively, the stasis and 
consequent intestinal obstruction may be brought 
about by the destruction of the nerve-plexus, 
with resultant paralysis of that segment of bowel. 

Aneurysmal dilatation at the site of tumour 
is a frequent occurrence and is said by some 
authors to be more common than the annular 
constriction variety; Ullman and Abeshouse 
(1932), however, found 37 cases of stenosis as 
against 18 cases of dilatation, while Weinstein 
(1933) found an equal incidence. 

Perforation of the tumour or the adjacent 
wall occurs rarely. Of the 9 sarcomata reported 
in this series 3 were perforated (e.g., Case 2 and 
Case 8). In discussing this complication and 
reporting 1 case, Lewis (1939) was able to find 
only 6 cases out of 400 sarcomata recorded in the 
literature. Ullman and Abeshouse (1932) found 
2 cases of perforation in their review of 126 cases. 

Metastatic growths seem to be commonest 
in the cases with sarcoma, and Ullman and 
Abeshouse (1932) found secondaries in almost 
every case. 
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When the classification of intestinal sarcomata 
js reviewed one is faced with much conflict- 
ing material. In 1932 Ullman and Abeshouse 
suggested that all the sarcomatous tumours be 
designated lymphosarcomata until the true rela- 
tionship of the lymphocyte to the reticulum cell 
be established. In 1938 Cameron classified the 
sarcomata as fibrosarcoma, leiomyosarcoma, and 
malignant lymphoblastoma, the latter group 
including lymphosarcoma, lymphadenoma, and 
reticulo-endothelioma ; he points out that many 
of the lymphoblastoma group are so inter-related 
that histological subdivision is frequently un- 
justifiable. In his review of 78 cases he classifies 
49 as lymphoblastoma, and of these he accepts 
43 as lymphosarcoma. In 1939 Lincoln Lewis 
quoted Ewing’s classification of leiomyosarcoma, 
mixed-cell sarcoma, and lymphosarcoma. 
Morison (1941) suggests that the term ‘ reticulum- 
cell sarcoma’ be applied to all tumours arising 
from the reticulum or its lymphoid derivatives, 
maintaining that there is little purpose in much 
subdivision when all are transitions and a single 
tumour may show more than one stage. Warren 
and Lulenski (1942) describe malignant lymph- 
oma, Hodgkin’s disease, lymphosarcoma, and 
reticulum-cell sarcoma, while Frank, Miller, and 
Bell (1942) subdivide 102 sarcomata into three 
main groups, nearly 70 per cent of which are 
included in the first main group of lympho- 
sarcoma and reticulum-cell sarcoma, 22 per cent 
are included in the second group of leiomyo- 
sarcoma and myosarcoma, while the residue are 
in the third group of fibro-, neurofibro-, and 
spindle-cell sarcomata. 

There appears to be a definite relationship 
between the subgroups lymphosarcoma and 
reticulum-cell sarcoma, and probably a connexion 
between them and Hodgkin’s disease of the 
intestine. In view of this it would seem desir- 
able to call them, as Cameron (1938) did, 
malignant lymphoblastoma, the classification 
being completed by the less frequent types of 
lecomyosarcoma and fibrosarcoma. 

The surgeon desires to adopt a terminology 
which to him will be self-explanatory and one 
which will neither inhibit further questioning 
nor prove too false if later research by the 
pathologists should establish the connexion 
which at the moment they apparently suspect. 


SUGGESTED SCHEME FOR CELLULAR SARCOMATA 
IN THE SMALL INTESTINE 
Neoplasia Normal Cytological Development 
Polyblastoma Presumed stem-cell of 


(malignant, but reticulo-endothelial system 
undifferentiated) (the polyblast) 

Reticulum Endothelial Lymphoblast 

Pol cell cell ‘ 4 
olycytoma or ymphocyte 

(malignant, but) ff littoral 
characteristic) ? cell 

Fibroblast 





It may therefore be suggested that the malig- 
nant undifferentiated tumour arising presumably 
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from the polyblast (the primitive lymphosarcoma 
of earlier writers) be called meanwhile the 
polyblastoma, and the more differentiated tumours 
of the group—the reticulosarcoma (producing 
argyrophil reticulum), the reticulo-endothelioma 
(forming sheets of cells), and the lymphosarcoma 
(cells resembling fairly adult lymphocytes)—be 
grouped as the polycytoma. Lymphadenoma 


should as yet be classified separately. 


TREATMENT 


The treatment of choice is resection of the 
affected loop of bowel along with a wedge of 
related mesentery and contained lymphatics. 
Continuity of bowel is re-established either by 
an end-to-end or a lateral anastomosis. Rankin 
and Mayo (1930) favour the former as giving a 
better chance of an aseptic field. 

After operation Heggs (1939) advises continu- 
ous pernasal aspiration in addition to the usual 
intravenous therapy. , 

Johnson (1921) favours jejunostomy, but 
insists on the necessity of an anastomosis within 
14 days. Jejunostomy in cases with acute 
obstruction was found by D’Allaines, quoted by 
Heggs (1937), to give a mortality-rate of 75 per 
cent. 

Resection and anastomosis is by no means 
always possible, and C. W. Mayo (1940) gives 
figures for the Mayo Clinic similar to those of the 
other writers with fewer cases: in 42-4 per cent 
resection was possible, but in 41°3 per cent a 
palliative entero-anastomosis or other procedure 
was all that could be done, while 16-3 per cent 
were closed without further procedure. 

Post-operative or palliative X-ray therapy is 
recommended by many writers, particularly 
American writers. Hundley and Bates (1938) 
report a case of jejunal cancer with many regional 
nodes and one nodule in the liver. The tumour 
was resected along with the involved glands and 
post-operative X-ray therapy given, the patient 
being alive and well three years later. Others 
favouring post-operative therapy include Weeden 
(1929), Ullman and Abeshouse (1932), Cameron 
(1938), Shulman (1941), Cope and Grant (1942), 
and Frank, Miller, and Bell (1942). All these 
authors stress particularly the use of X rays in 
sarcoma. In sarcoma some authors believe that 
all cases should have X-ray therapy whether the 
case has been operable or not ; in the latter, it is 
stated that radiotherapy alleviates the symptoms, 
diminishes the size of the tumour, and improves 
the patient’s general condition, although it has 
little, if any, effect on the duration of life. 
McSwain and Beal (1944) report that two cases 
(one had a resection and both had X-ray therapy) 
are surviving after nine years. 

In the present series of 21 cases (no clinical 
records available in 3 museum specimens) I5 
operations were performed: in 13 a resection 
and anastomosis was carried out; in I case a 
two-stage procedure was done, first a lateral 
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anastomosis to short circuit the tumour, followed 
14 days later by resection of the tumour; the 
other operation consisted of simple drainage of a 
pelvic abscess. 

Of these 15 cases 9 died within 14 days, 
giving an operative mortality of 60 per cent; 
2 of these cases, and possibly 3, had perforated 
before admission to hospital. 

Of the 10 carcinoma cases submitted to opera- 
tion the operative mortality was 50 per cent; 
of the sarcoma cases it was 75 per cent. 

In assessing the operative mortality it is as 
well to bear in mind that when first seen 6 cases, 
because of the seriousness of their condition, 
required immediate operation. 

Operative Mortality—The immediate 
operative mortality reported in the literature 
varies, and, according to Hundley and Bates 
(1938), is doubled in the presence of acute 
intestinal obstruction from 18 per cent to 36 
per cent. At the Mayo Clinic in 31 cases of 
jejunal cancer Mayo and Nettrour (1937) give 
the operative mortality as 20 per cent. Cameron 
(1938), in his review of 200 cases of carcinoma 
and sarcoma, reports an immediate operative 
mortality of 30 per cent. 


PROGNOSIS 


Prognosis is bad; the immediate because of 
the degree of obstruction when first seen by the 
surgeon, the late because of the high frequency 
of metastasis. 

Wakeley (1932) reported a case well eight 
years after resection of terminal ileum for adeno- 
carcinoma. He had the somewhat unique experi- 
ence of exploring the abdomen at that time while 
repairing an umbilical hernia. He could find no 
evidence of secondaries. 

Mayo and Nettrour (1936) , in their series of 
31 cases, report 2 cases surviving more than 
seven years, and I case which survived for seven 
years. 

Cameron (1938), in his review of 200 cases, 
found the survival-rate as follows :— 





SURVIVAL RATE IN 200 CASES 


(Cameron) 

3 Years 5 Years 8 Years 20 Years 
Carcinoma 13 6 I ° 
Sarcoma 10 10 3 I 

Total 23 16 4 I 


In this series, of the 6 cases successfully 
operated on I was a sarcoma and 5 were carci- 
noma. The sarcoma case developed secondaries 
and died in three years. Of the § carcinoma 
cases, I developed secondaries within one year, 
2 remained well for 24 years (1 put on 35 lbs. in 
weight), at which time secondaries became 
obvious or were presumed. One is still well 
24 years after operation and has gained 37 lbs. 
in weight. The longest survival was nine years. 
This case succumbed following the operation 
of right hemicolectomy for a carcinoma of the 
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cecum nine years after resection of small-bowe| 
carcinoma. Unfortunately, at the time of his 
second operation and death, it was not known 
that he had had a small-intestinal carcinom, 
removed at his first operation. In reviewing 
this case now it is thought that the cecal cargj. 
noma may have been a secondary growth, although 
at the time it was considered to be a primary. 


CASE REPORTS 


Case 1.—A male patient, aged 62, was admitted 
to hospital on March 7, 1942, with a history of 
18 months’ duration, commencing with loss in weight, 
After 13 months he began to have gurgling sounds 
in his abdomen after food ; not till one month later, 
that is four months before admission, did he begin 
to have pain. This pain came on 15 minutes after 
food and was relieved by alkalis and by lying on his 
right side. The pain was situated in the lower 
epigastrium and upper umbilical region, but latterly 
it was situated more in his left side. For one day, 
14 days previously, he vomited after every meal, 
but apart from this he had had no vomiting. His 
appetite had been good, but he was afraid to eat 
because of the pain; recently he had heartburn but 
not water-brash. Bowels had always been consti- 
pated, but were worse lately. He had noted no 
change in the colour of the stools. 

On EXAMINATION.—Intelligent patient of good 
colour who showed evidence of considerable weight 
loss. The abdomen moved freely with respiration 
and there was no rigidity. A tender mass was 
palpable in the epigastrium and left hypochondrium. 
No liver enlargement was found. Barium meal 
showed a “‘ normal stomach and duodenum ”’. Test- 
meal showed hyperchlorhydria with rising curve. 

OPERATION (Prof. Illingworth).—On March 11 
the abdomen was opened through a midline epigastric 
incision. In proximal jejunum 3 in. below the 
duodenojejunal junction there was a massive primary 





An annular carcinoma completely 
occluding the lumen of the small bowel and invading the 
mesentery. 


FIG. 414.—Case 1. 


growth, 2 in. in diameter, which appeared to be 
causing stenosis. It was involving adjacent mesen- 
tery to some extent, but no enlarged glands were 
felt at this region ; one gland was present proximally 
in relation to the third part of the duodenum. 

The affected segment of jejunum was isolated by 
division of its mesentery, with care to preserve the 
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superior mesenteric vessels. The intestine was 
divided above and below the tumour and the ends 
infolded. Proximally the point of division was at 
the duodenojejunal flexure (after freeing its attach- 
ments). A lateral anastomosis was made between 
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a quantity of thin purulent fluid escaped. No ulcer 
was found in the duodenum. The appendix was 
adherent to cecum, but was obviously not the cause 
of the trouble. There was a general peritonitis. 
When the small bowel was examined a tumour was 





Fic. 415.—Case 1. Sections showing invasion of the small-bowel mesentery by cancer cells. A, <x 75; B, X 225. 


the third part of duodenum (after mobilization) and 
the jejunum some 6 in. below the level of resection. 
The enlarged gland previously noted was removed 
and the wound closed. 

PROGRESS.—He made an uneventful recovery and 
was dismissed well on the twentieth post-operative 
day. At the end of nine months he had put on 
37 Ibs. in weight and is still well after 24 years. 

THE SPECIMEN (Fig. 414).—The segment of bowel 
has been opened in its entire length to show an 
annular type of tumour about 24 in. in length which 
is completely occluding the bowel lumen. The 
tumour has penetrated widely through the muscle 
layer and has extensively invaded the mesentery. 
The proximal loop is dilated and shows some muscle 
hypertrophy. 

Histological examination confirmed the diagnosis 
of adenocarcinoma which had metastasized to the 
lymph-gland (K. Fraser) (Fig. 415). 


Case 2.—A male, aged 51, was admitted to a 
nursing home with a history of many years of indi- 
gestion which was investigated some years ago. His 
own doctor had been looking after him for some 
time and had seen him the night before and had 
advised that he should have an X-ray examination. 
At 8 a.m. on the morning of admission he was seized 
with acute abdominal pain, which started in the 
epigastrium but later shifted to the right iliac fossa. 

€ was seen some hours later by his doctor, who 
advised immediate operation. He gave a history of 
some loss of weight. 

ON EXAMINATION.—T. 99°6, P. 100, R. 22. He 
looked very ill. His tongue was dry and the abdo- 
men distended. No mass was palpable and there 
was no localized rigidity. Tenderness was marked 
in the epigastrium and down the right side. The 
diagnosis was thought to be a perforation of a duo- 
denal ulcer rather than an appendix, although the 
Picture fitted neither and something “‘ out of the way ”’ 
was suspected. 

OPERATION (Mr. A. J. Hutton).—Right para- 
median incision. When the peritoneum was opened 


found encircling the bowel 6-8 in. below the duodeno- 
jejunal junction. There appeared to be some leakage 
from the tumour. At the root of the mesentery in 
the line of the drainage there was a large glandular 
mass. This was fixed to the posterior abdominal 
wall and aorta and was quite irremovable. A loop 





Fic. 416.—Case 2. A spheroidal-cell carcinoma of 
small bowel. 


of bowel including the tumour was excised and an 
end-to-end anastomosis was performed. The abdo- 
men was closed. 

ProGreEss.—He had a bad cough following the 
operation; his condition deteriorated steadily and 
he died on the sixth day. ; 

THE SPECIMEN. (Fig. 416).—There is a tumour 
about 1} in. in diameter arising from the mucosa 
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and spreading round the bowel wall, which it has 
not completely encircled. The tumour surface is 
‘ slightly raised and irregular and shows deep congestion 
and areas of necrosis. At the centre of the growth 
the muscle layer has been penetrated, the tumour 
tissue having reached the serosa. 

Histological Examination (Dr. N. G. B. McLetchie). 
—This showed the structure of a very cellular rapidly 
growing spheroidal-cell carcinoma with invasion of 
lymph-glands. 


Case 3.—A housewife, aged 64, was admitted to 
hospital with acute central abdominal pain of 18 hours’ 
The pain was accompanied by a feeling 


duration. 





FIG. 417.—Case 3. An adenocarcinoma of polypoidal 
type which has caused intussusception of the small 
intestine. 


of abdominal distension and vomiting occurred two 
hours before admission. She had felt “ off colour ” 
for several months and was under treatment from her 
own doctor for anemia and a ventral hernia. Her 





FIG. 418.—Case 3. 
417, showing the external appearance. 


The same specimen as in Fig. 


appetite had been poor and she had been losing weight 
for some time. Constipation had been troublesome, 
but her bowels moved the day before admission. 
On EXAMINATION.—She was found to be a pale, 
thin, anemic woman, showing evidence of marked 
loss of weight. A mass was palpable to the left of 
the umbilicus in a moderately distended abdomen. 
No umbilical or femoral hernia was found. Rectal 
examination was negative. Next day, the day before 
operation a preliminary X-ray film showed “a 
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large area of bowel distended with gas”. Barium 
enema passed freely to the terminal ileum, revealing 
no obstruction in large bowel. 

OPERATION (Mr. J. Mill Renton).—The abdomen 
was opened through a left paramedian _incisiop, 
About 10 ft. from the ileocecal junction an intusgys- 
ception of small intestine was found, 6 in. in extent 
and with marked distension above the obstruction, 
The intussusception could be reduced in part only, 
complete reduction being prevented by adhesions a 
its neck. The affected portion of small intestine 


was excised and a lateral anastomosis was performed, 
The wound was closed. 

PROGRESS.—She was making quite good progress 
until the eleventh post-operative day, when her. 
She died on the fourteenth day. 


wound burst. 








Columnar-celled adenocarcinoma 


FIG. 419.—Case 3. ( 
which has spread through the muscularis mucosa and has 


Normal bowel on the right is 
1B; 8, X 9°3. 


invaded the muscle layers. 1} 
seen to merge into tumour tissue. A, 


THE SPECIMEN (Figs. 417, 418).—There is an 
annular tumour involving the entire circumference 
of the bowel and producing almost complete occlu- 
sion. The tumour has formed the apex of the 
intussusception, which is still partly in evidence. 

Histological Examination (Dr. Marion K. Gilmour). 
—‘‘ The intussuscepted portion of small bowel 
contains an adenocarcinoma invading fairly deeply 
through muscle. Several enlarged mesenteric lymph- 
glands show inflammatory reaction, but no metastatic 
deposit”. (Fig. 419.) 


Case 4.—A female, aged 41, was admitted to 
hospital with a history that four months previously 
she had suddenly developed pain in her back and 
round her right side. This pain became progressively 
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worse and reached its climax about five hours 
later when she vomited. The pain then eased off, 
put she still felt her right side sore next day. At no 
time had the pain passed down into her groin and 
there was no upset of micturition. She had a further 
seven or eight attacks of these pains, which appeared 
to occur in spasms and which doubled her up. The 
last attack occurred three weeks prior to admission. 
During these attacks she was aware of “ rumblings ” 





Fic. 420.—Case 4. 
the bowel wall. 


in her abdomen. Her appetite was good and the 
pain appeared to have no relation to the taking of 
food. There was no indigestion and no fat dyspepsia. 
The bowels were regular, moving daily. No other 
relevant points were elicited. 

ON EXAMINATION.—On admission she was healthy 
looking. Her abdomen moved freely on respiration 
and showed no guarding or rigidity. No mass was 
palpable. Seven days after admission she developed 
abdominal pain and vomiting which lasted five hours. 
Later, X-ray investigation proved the presence of 
normal kidneys and gall-bladder. 

OPERATION (Mr. J. Scoular Buchanan).—Fourteen 
days after admission the abdomen was opened through 
aright paramedian incision. ‘The rectus muscle was 
thin. The gall-bladder was normal. Large mass of 
glands in mesentery of terminal ileum arising from 
atumour in ileum about 18 in. from ileocexcal valve ; 
annular in character and causing chronic obstruction. 
A well-marked Meckel’s diverticulum was found 
6 in. proximal to the tumour. A resection of 15 in. 
of bowel including the diverticulum was carried out. 
The ileum was anastomosed to ascending colon by a 
lateral anastomosis. 

HISTOLOGICAL EXAMINATION (Dr. N. G. B. 
McLetchie).—‘‘ This is a mucoid adenocarcinoma 
with spread through the bowel wall.” (Fig. 420.) 

PROGRESS.—The wound was rather slow to heal, 
but she recovered well and was dismissed on the 
twenty-fourth day. She had reported well and with 
no evidence of recurrence when seen nine months 
later. Now after two years she is losing weight and 
complains of backache and diarrhoea, which suggest 
that secondaries have developed. 


Case 5.—A male, aged 48, had noticed that for 
one year he had been losing weight and had lost 
about 40 lb. For nine months he had repeated 
attacks of vomiting every two or three days. He 
hoticed that the vomit was very copious and con- 
sisted of bile-coloured fluid. Between these attacks 
his appetite was good. At no time had he any 
abdominal pain. 


OF 


thin, though not cachetic. 


A columnar-celled carcinoma showing marked mucoid degeneration. h 
Normal bowel wall is seen at either end in the low-power view of the specimen. 
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487 
On EXAMINATION.—He was found to be very 
The abdomen was some- 
what distended and displayed very obvious small- 
bowel peristalsis. There was no palpable tumour. 





The tumour has penetrated through 
Ay < 1°83 By X 45. 





FiG. 421.—Case 5. An annular carcinoma of the small intestine, 
showing gross dilatation of the proximal loop. 


He was given plasma and saline-glucose intra- 
venously. 

OPERATION (Prof. Illingworth).—Right para- 
median incision. The growth was of small size, 
about 1 in. in diameter, forming a very tight stricture 
and causing almost complete obstruction. Its precise 
situation could not be established, but it appeared to 
be approximately at the midpoint of the small intestine. 
The bowel above was immensely distended and very 
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hypertrophied. There were no glands involved and 
no palpable metastasis in the peritoneum or liver. 
The growth appeared to be a carcinoma of small 
intestine. The affected segment of intestine was 
excised along with a V-shaped portion of the mesen- 
tery. The two ends were closed and a lateral anasto- 
mosis was then performed. 





Fic. 422.—Case 6. An annular type of reticulum-cell 
sarcoma of the terminal ileum. The invaded gland can be 
seen in the cut surface of the mesentery. 


PATHOLOGICAL REPORT (K. Fraser).—This speci- 
men shows huge dilatation and some hypertrophy of 
the proximal loop of small béwel. There is an 
annular growth at the lower limit of the dilatation 
which has completely occluded the bowel lumen. 
The tumour is only } in. wide (Fig. 421). The histo- 
logical picture was that of a fairly well-differentiated 
adenocarcinoma, with invasion of the muscle layer 
at one point. Mitotic figures are not a prominent 
feature. 

PROGRESS.—Immediate progress excellent. No 
vomiting and rapid recovery. Bowels opened well 
on fourth day after aperients, the appetite was return- 
ing, and the patient was feeling very well. On the 
evening of the sixth day he complained of sudden 
pain referred to pubic region and scrotum. This 
was followed by two normal bowel movements. He 
felt collapsed, but improved after stimulants. One 
hour later he suddenly fell back unconscious. Seen 
shortly afterwards he was found to be cold and 
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almost pulseless. Heart-rate was about 90 and very 
faint; respirations normal. He later regained 
consciousness and understood questions, though he 
answered with difficulty and incoherently. No facia] 
paralysis or paralysis of limbs. Both pupils were 
completely inactive to light. At first the right pupil 
was dilated and the left contracted ; later both were 
dilated. Two pints of plasma and three pints of 
glucose-saline were given intravenously. This jm. 
proved the pulse very slightly, but the improvement 
was not maintained and he died five hours later. At 
no time did he complain of pain in his chest or side. 
There was no post-mortem. 


Case 6.—A female patient, aged 61, was admitted 
to the medical wards of the Western Infirmary with 
a four months’ history of attacks of central abdominal 
discomfort and pain unrelated to meals but accom. 
panied by vomiting which relieved the pain. The 
attacks of pain came in ‘‘ waves ”’ which lasted about 
five minutes and with a period of freedom of the 
same duration. During the attacks she had diar- 
rhoea. For some time she had been conscious of 
rumblings in her abdomen and had been losing 
weight. After admission the vomiting, which had 
been bilious, became fecal and she was transferred 
to the surgical wards. A barium meal six days 
previously showed a normal stomach and duodenum. 

EXAMINATION.—On admission to the surgical 
wards she was found to have a dry yellow skin with 
marked loss of subcutaneous fat. The abdomen 
was distended mainly in the centre, but also in the 
right flank. The distension at times appeared to 
have a ladder pattern. No mass was palpable and 





Shows all the layers of bowel wall 


FIG. 423.—Case 6. 
(x 3.) 


diffusely invaded by reticulum-cell sarcoma. 


there was no tenderness or rigidity. There was no 
shifting dullness. She was given pre-operative intra- 
venous therapy, etc., and was operated on the next 
morning. 
OPERATION (Prof. Illingworth).—Under _ spinal 
anesthesia, supplemented by gas and oxygen, the 
abdomen was opened through a right paramedian 
incision. About 4 ft. above the ileocecal junction 
an annular tumour was found 2 in. in length and 
almost completely obstructing the bowel. Proxi- 
mally the intestine was greatly hypertrophied and 
dilated for several feet. A few small glands were 
found in the adjacent mesentery, but no distant 
metastases were seen. The affected segment of 
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ileum, along with a wedge of mesentery including 
the glands, was excised, and a side-to-side anasto- 
mosis was carried out. The wound was closed. 

PROGRESS.—Her progress for several days was 
satisfactory until she developed a pelvic peritonitis 
and died on the tenth day. 

Tue SPECIMEN (Figs. 422-424).—There is an 
annular type of tumour about 2 in. in length which 
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abdominal pains and “‘ rumblings ” which started the 
day before admission. The pains were situated in 
the lower umbilical region and left iliac fossa. When 
the severe spasms passed off he felt a dull pain 
in the left iliac fossa. He had had no vomiting and 
his bowels had been regular. For 2-3 months he had 
felt slight colicky pains just above the inguinal liga- 
ments. He thought he might have lost some weight. 





FIG. 424.—Case 6. A, Stained by H. and E., shows medium-sized oval and spindle cells associated with the light 
fibrillar stroma. B, Shows the same area stained to show reticulum. (x 135.) 


is almost completely occluding the bowel lumen. 
The tumour appears to be mainly involving the 
submucous coat of the bowel, with consequent 
elevation and thinning out of the mucosa. It has 
penetrated the muscle layer, which is thinned out 
and fragmentary, and is infiltrating the subserous 
coat. The proximal loop shows well-marked muscle 
hypertrophy and some dilatation ; distally the bowel 
is collapsed. In the adjacent mesentery there is one 
enlarged and invaded gland. 

Histological Report (Prof. J. Shaw Dunn).—‘“‘ The 
tumour is composed mainly of oval or spindle cells 
of medium size associated with light fibrillar forma- 
tion. It apparently arises in mucosa, possibly from 

Artefact 





A 


FiG. 425.—Case 7. A, Reticulum-cell sarcoma densely infiltrating all the bowel coats (x 2:25). B, Medium-sized 
oval and spindle cells in a stroma of fine reticulum (X 300). 


a Peyer’s patch, and invades very diffusely through 
submucosa and muscularis to serosa. The muscu- 

$ mucosa remains identifiable and many of the 
crypts. From its structure and site, where it appears 
to have been primary, I regard this as most probably 
‘ reticulum-cell sarcoma growing from lymphoid 
ssue. 


Case 7—A male, aged 60, was admitted to 
hospital on Aug. 27, 1937, with severe colicky 
VOL. XXXII—NO. 128 


ON EXAMINATION.—He was found to be very 
thin and dehydrated. His tongue was dry and brown. 
The abdomen showed distension in the lower central 
abdomen and in the flanks. Visible peristalsis was 





seen below the umbilicus and was passing from 
right to left. No mass was palpable, but there was 
tenderness in the left iliac fossa. Barium enema 
showed “ delay and narrowing in the lower sigmoid 
with local tenderness at this point. The large bowel 
proximal to this area filled normally. The appear- 
ances suggest neoplasm of sigmoid ”’. 

OPERATION (Mr. W. Campbell).—On Sept. 3 
the abdomen was opened through a left paramedian 
incision. Great distension was found in both large 
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and small bowel. An annular growth involving the 





POST-MORTEM EXAMINATION (Dr. Marion K | anc 
terminal ileum and adherent to the bladder proved Gilmour).—A quantity of free purulent fluid was in | 
to be the cause of the small-bowel obstruction. The found in the peritoneal cavity. The proximal smalj ho 
large-bowel obstruction was due to an adhesion. intestine was distended with greenish-yellow fluid : 
The terminal ileum, along with the tumour, was About 4 ft. from the duodenojejunal junction a 4-in, oa 
excised and a lateral anastomosis was carried out. length of bowel was found to be firm and thickened ; 

A drain was inserted and the abdomen was closed. _} in. distal to this mass there was a perforation of the W 
He died on the sixth post-operative day. bowel which was responsibl : for the peritonitis. Op ; 
Histological Examination (Dr. J. F. Heggie)— opening the bowel a pale infiltrative growth was alle 
“This is a cellular malignant tumour which has found occupying some 3-4 in. of the bowel wall hel, 
invaded the bowel wall, adjacent lymph-glands, and Acute inflammatory congestion was also present. and 
the tissue from behind the bladder. An opinion § The distal bowel was collapsed. Two inches from an¢ 
as to the nature of the growth cannot be given at the ileocecal valve another patch of infiltrative | me 
present”. (Fig. 425.) growth was found, 14 in. in diameter; this was not me! 
This tumour is now considered to be a reticulum- _ulcerated. Many enlarged glands were found at the Dr 
cell sarcoma. ’ root of the lung; the largest of these showed a pale ‘ 
margin suggestive of surrounding infiltration. = 
Case 8.—A male, aged 65, was admitted to Mr. Histological Examination of the bowel lesion and of 1 
Roy F. Young’s wards in Western Infirmary with a of the enlarged lymph-glands showed a rather B 
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FIG. 426.—Case 8. A, Reticulum-cell sarcoma showing invasion of bowel wall. (x 135.) B, A lymph-gland 
invaded by reticulum-cell sarcoma. The fine stroma shows fibrous changes in certain areas. (* I12.) 
history of one week’s duration. During that time vascular cellular growth with invasion of the peri- 
he had been feeling unwell, with loss of appetite and _— glandular fat in the latter. The cells are variable in 
energy, and he had stayed off his work. For five size, and there are many mitoses; they are separated 
days before admission he had suffered from hiccup, by fine reticulum which becomes fibrous in areas. 
which had been continuous and had prevented him This is a reticular-cell sarcoma (Fig. 426). TRA 
from sleeping. For three days he had generalized beer 


abdominal pain with vomiting, worse on the day of SUMMARY AND CONCLUSIONS beer 
admission. He did not know what colour the vomit oe 


had been. His bowels had been constipated for 1. A review of the literature on malignant 


some time and he had to take “ medicine ’’. small-bowel tumours is presented. = 
ON ExAMINATION.—T. 101, P. 124, R. 24. He 2. The pathology of these tumours is con- 

looked ill, old for his age, and paid little attention to sidered in some detail, and a classification of 

his surroundings; he was unable to co-operate or sarcoma tumours is suggested. ; 

to give any clear history. His cheeks were sunken 


and drawn, and there was evidence of marked loss 3. Thorough X-ray investigation of the small |g. I 
of weight. The tongue was furred. The abdomen bowel is emphasized in all cases of melena in plair 
moved freely on respiration and was not distended. Which the radiologist has reported that the | vom 
A tender mobile mass about 2 in. in diameter was stomach and colon are normal. Ina 
palpable in the left hypochondrium. There was no 4. The operative mortality in these cases 1s his | 
rigidity and no free fluid. He was considered too high owing to the late onset of commanding | 


ill for operation, and although duodenal drainage symptoms and to the fact that the surgeon only had 


: ie A Passe 
and intravenous therapy were instituted he showed 454, frequently sees them first as cases of inte } 15, 
no improvement and died two days later. tap 


A diagnosis of malignant small-bowel tumour man se gece pies ae or ae becaust | him: 
was one of the possibilities considered in this case, Of the early spread of metastasis. uppé 


probably due to the fact that this paper was being 5. Twenty-one cases of malignant small- desc 
prepared at that time. bowel tumours are described, 12 adenocarcinoma | drivi 
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SPONTANEOUS RUPTURE 
and g sarcoma. Eight of these cases are described 
in detail and are accompanied by illustrations to 
show some of the types of tumour found and the 
complications which may occur. 


My thanks are due to my colleagues of the 
Western Infirmary Staff, named in the text, for 
allowing me to use their cases and for their ready 
help and co-operation; to Mr. Roy F. Young 
and Prof. Illingworth for the use of their cases 
and for their assistance with this paper; and to 
members of the Staff of the Pathology Depart- 
ment of the Western Infirmary, particularly to 
Dr. Alan C. Lendrum, for kindly comments and 
most of the ideas incorporated in the discussion 
of the sarcomata. 

The illustrations are the work of Miss C. 
Brown Kelly and Dr. N. Cowan; the photo- 
micrographs are by Mr. John Watt: to these I 
am greatly indebted for their care. 
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SPONTANEOUS RUPTURE 


OF A HYDRONEPHROSIS 


By RONALD REID 


SURGEON, BLACK NOTLEY EMERGENCY HOSPITAL 


AND W. C. MENZIES 


R.S.O., BLACK NOTLEY EMERGENCY HOSPITAL 


TRAUMATIC rupture of hydronephroses have 
been recorded in the past, but the writers have 
been unable to discover in the literature a case 
of spontaneous rupture of a hydronephrosis, 
and they therefore feel justified in presenting 
the following case. 


CASE REPORT 


History.—At 2 p.m. on Sept. 13, 1943, Sergeant 
R. F. H., aged 24, was admitted to hospital com- 
plaining of severe abdominal pain, nausea, and 
vomiting. Since 6 a.m. the patient had been riding 
in a lorry, sitting most of the time on a low seat with 
his hips and knees flexed. The lorry had travelled 
on main roads with fairly good surfaces ; several stops 
had been made, and on each occasion the patient 
passed urine. He had had no food or drink since 
10a.m. At about 1 p.m. he started driving the lorry 
himself, and after a few minutes felt discomfort in the 
upper abdomen which rapidly increased and was 
described as a severe stomach ache. He stopped 
driving and rode in the back of the lorry again, but the 


pain did not diminish and after a short time he had to 
call the lorry to a halt in order to descend to the road 
and vomit. The pain from that time increased 
rapidly, and on admission the patient was distressed 
and suffering great pain under the left costal margin, 
spreading round the flank and down across the 
abdomen. 

On investigation of the past history the patient 
stated that seven years ago he started suffering attacks 
of severe pain under the left costal margin, which did 
not radiate round to the back or down to the groin. 
He felt as if there was something inside him which 
was blown up, and he always felt tender and bruised 
in the loin during and after an attack. Nausea was 
always severe and he usually vomited several times and 
was unable to eat or drink anything until after the pain 
had gone. The attack would last twelve to twenty- 
four hours and, although not always severe, was 
sufficient to keep him awake at night. There was no 
history of dysuria or frequency during or after an 
attack, but he sometimes noticed that the day before 
the pain started he would pass more urine than usual. 
These attacks occurred about once a month for three 
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years, but he was perfectly fit between them, and since 
joining the Army four years ago he had suffered only 
three attacks, the last being three months ago. There 
was no further past history of significance. 

On ADMISSION.—The patient’s temperature was 
96°7° F., his pulse 68, and respirations 22 per minute. 
He was distressed, his tongue was clean and moist, and 
his skin dry. His blood-pressure was 170/100. 
Examination of the abdomen showed a very small 
range of movement on respiration, with marked muscle 
guarding over the whole of the left side. On the right 
side there was no resistance and no tenderness. By 
5 p.m. the pain had increased and the whole of the 
left side of the abdominal wall was rigid and immobile. 
Examination of the blood showed 4,400,000 red cells 
and 15,600 white cells per c.mm.; 80 per cent were 
polymorphs and the hemaglobin was 90 per cent. 
At 6.30 p.m. the patient was catheterized, and 18 oz. of 
concentrated normal and sterile urine were withdrawn. 
No blood-cells were found on microscopy. By 
7 p.m. his temperature had risen to 100° F. and his 
pulse to 90. The pain was still intense and by now the 
right side of the abdomen was involved in the spread- 
ing muscle rigidity, and tenderness was more marked. 
At this time rebound tenderness had made its appear- 
ance, and with the spreading rigidity, increase of pain, 
rising pulse, and rebound tenderness as guides it was 
thought justifiable to perform a laparotomy. 

FiIrsT OPERATION.—At 8.30 p.m., under gas, 
oxygen, and ether anesthesia the abdomen was opened 
by a midline epigastric incision by W. M. © No gas or 
free fluid was found in the abdomen, the stomach and 
duodenum were normal, the lesser sac was explored 
and nothing abnormal discovered. The whole of the 
small intestine was inspected, and apart from some 
congestion of the upper coils of jejunum, nothing 
abnormal was found. The posterior abdominal wall 
was then examined and an cedematous mass situated 
in the region of the tail of the pancreas and the left 
kidney was seen. The cedema involved the peritoneum 
and underlying tissue and spread into the transverse 
mesocolon. The diagnosis was still in doubt, and the 
possibility of pancreatitis was kept in mind. The 
abdomen was closed without drainage, and at the end 
of the operation the patient’s general condition was 


PRoGRESS.—On the following day the patient’s 
condition was improving, but he still had pain in the 
upper left quadrant of the abdomen, and at times 
had spasms of pain and nausea. As he was unable to 
pass water he was catheterized, and 25 oz. of urine 
containing a great quantity of blood,were withdrawn. 
Fluid by mouth was prohibited and glucose-saline 
was given by intraveneous drip infusion. On the 
next day, Sept. 15, the patient was better, but was not 
yet able to pass urine and was catheterized ; another 
35 oz. of heavily blood-stained urine were withdrawn. 
His blood-pressure was now 170/110, and his blood- 
urea was 28 mg. per 100 c.c. In the evening he passed 
urine which was blood-stained, and the next day, 
although he was still having pain, his general condition 
had improved but his urine, which was passed freely, 
still contained. blood. Two days later the patient’s 
condition was very satisfactory, he was taking fluids 
by mouth, he had no nausea, his blood-pressure 
remained at 170/110; there was a trace of blood in 
the urine and the leucocyte count showed 88,000 white 
cells per c.mm. 

On Sept. 20 the patient was almost symptom free, 
his urine was normal, but his blood-pressure remained 
at the same level. Ten days later, on Oct. 1, the 
patient seemed very well and his blood-pressure had 
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fallen to 120/80. By now the rigidity had completely 
disappeared and a tender thick mass was palpable in the 
situation of the left kidney. A descending pyelogram 
on Oct. 4 showed that the right kidney was normal and 
that no dye was secreted on the left side. 

On Oct. 16 a cystoscopy was performed by one 
of us (R. R.), and the bladder and ureteric orifices 
were found to be normal in all respects. A catheter 
passed easily up the right ureter to the full distance, 
but on the left side it could not be inserted beyond 
about 15 cm. There was a copious efflux from the 
right kidney and a normal excretion time for indigo- 
carmine, but there was nothing whatever from the 
left side. A retrograde pyelogram was taken (Fig, 
427), which shows that most of the dye has returned 





FIG. 427.—Ascending pyelogram, left side, showing 
diffuse shadow. 


alongside the left ureter and entered into the bladder, 
but a small amount has gone up to the renal region, 
where it seems to be diffused in the soft tissues and 
does not appear to outline any hydronephrotic sac. 
On the evidence accumulated so far, it was decided 
that this must be a case of rupture of the kidney, and 
as spontaneous rupture of a normal kidney was thought 
to be impossible, and in view of the fact that the right 
kidney was normal in function and outline, it was 
decided to explore the left kidney. 

SECOND OPERATION.—On Nov. 2, under a uni- 
lateral spinal anesthetic, the left kidney was explored 
after resection of the 12th rib. Nothing abnormal 
was encountered until the perinephric fat was reached, 
when cedema and a certain toughness was noted. 
The kidney capsule was exposed and the organ easily 
dissected free by gauze stripping as far as the upper 
pole, which was closely adherent towards the mid- 
line and enclosed in a firm fibrotic and oedematous 
mass the size of a tangerine orange. This mass seemed 
also to incorporate the left suprarenal capsule. By 
careful dissection the kidney was freed from its 
inclusion in this matted tissue, and now that it was 
easily visible, was found to consist of a hydronephrotic 
sac with what was apparently a perforation at the 
upper end. During the course of the dissection at 
the upper end, clear urine gushed freely into the 
wound. At the lower part of the tumour an aberrant 
renal artery and vein were found closely adherent and 
constricting the ureter just below the pelvi-ureteric 
junction. The kidney emptied of urine was found to 
be a flabby sac and was removed without the slightest 
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SPONTANEOUS RUPTURE 
difficulty. The anesthesia proceeded normally, and 
the only remarkable event was the sudden rise in 
blood-pressure when dissection at the upper pole of 
the kidney was carried out. The patient made an 
uneventful recovery. 

THE SPECIMEN.—On examination of the specimen 
(Fig. 428) a large hydronephrotic sac was discovered 





SITE OF RUPTURE 


B---------- URETER 


Fic. 428.—Drawing of the specimen after excision. 


with a constriction at the pelvi-ureteric junction, and 
a definite round perforation near the upper pole 
apparently closed by a button of pink granulation 
tissue. Around this perforation the perinephric 
tissues were matted and cedematous. The pelvis 
itself was thickened, the calices were dilated and 
clubbed, and the renal cortex was reduced to a thin 
pallid shell. 


COMMENTARY 


This case presents interesting features apart 
from the rarity of the condition. The first 
question to be answered is why the spontaneous 
rupture occurred, and it seems possible that as 
the man was sitting in a doubled-up position in 
the lorry he may have kinked his ureter at the 
site of the constriction and made complete an 
obstruction which was previously incomplete 
or intermittent. He then changed to driving 
the truck, and in flexing his thigh fully to work 
the heavy clutch the pressure in his kidney pelvis 
may have been raised to bursting point. The 
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patient states that the clutch pedal was a high one. 
Retroperitoneal extravasation of blood and urine 
from an injured kidney is not an uncommon 
condition, but the signs are nearly always those 
of extravasation plus those of the causative injury, 
which may, for example, be a crush or a bullet 
wound. In this case one can study the symptoms 
and signs resulting from extravasation unassoci- 
ated with injury. This case supports the widely 
known fact that retroperitoneal extravasation 
gives rise to the same signs and symptoms in the 
early stages as does intraperitoneal extravasation. 
Abdominal movement is limited, rigidity develops 
and spreads, followed by tenderness and rebound 
tenderness. A retroperitoneal effusion of blood 
and urine therefore gives symptoms and signs of 
spreading peritoneal irritation. Why the ex- 
travasation did not continue to give rise to 
extensive retroperitoneal cedema may be owing to 
the fact that the sudden release of pressure 
resulted in the renal failure of the affected kidney. 
At all events the perforation seems to have healed. 
The profuse hematuria which followed 48 hours 
after the extravasation could not have arisen from 
a tear of the kidney cortex because it was undam- 
aged, nor is it likely that such profuse hemorrhage 
could have come from the avascular pelvis. It 
may be that this hemorrhage is comparable to 
the bleeding which occurs after sudden decom- 
pression of the urinary tract, when the onrush of 
blood following the relief of pressure in the pelvis 
ruptures fine vessels in the kidney. Possibly 
perirenal cedema obstructed the renal vein and 
so increased the engorgement of the kidney and 
led to hemorrhage. The kidney, having bled 
freely, seems to have had its function in abeyance 
for 48 hours, because no blood appeared in the 
urine at first. Perhaps renal secretion took some 
hours to become re-established and then the 
blood was washed down into the bladder. One of 
the writers (R. R.) has seen on two previous 
occasions profuse hemorrhage resulting from the 
too sudden decompression of a hydronephrosis. 

The high blood-pressure in the patient 
following the injury is of interest, and this may 
be due either to the disturbance of the suprarenal 
glands (the rupture was in the neighbourhood of 
the suprarenal glands) or to suppression of renal 
function and the operation of a mechanism 
similar to that which occurs when the renal artery 
is partially obstructed with a clamp, as in the 
experiments of Goldblatt and others. Whatever 
the cause of this rise in pressure, it subsided 
gradually as the patient recovered, and only 
recurred during the operation when the suprarenal 
capsule was roughly handled during the course of 
dissection. 
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ABNORMALITY OF THE CALCANEUS AS A CAUSE 
OF PAINFUL HEEL 


ITS DIAGNOSIS AND OPERATIVE TREATMENT 


By A. FOWLER anp J. F. PHILIP 


ABERDEEN ROYAL INFIRMARY 


FREQUENTLY during the past few years we have 
observed at the Out-patient’s Surgical Clinic a 
painful swelling on the posterior aspect of the 
heel immediately proximal to. the insertion of 
the tendo Achillis. It was noted that the condi- 
tion occurred in young women more frequently 
than among men, and as the upper margin of 
the back part of the shoe coincided with the site 
of the swelling, the cause was attributed to 
pressure. During cold weather repeated attacks 
of inflammation almost in the nature of a chil- 
blain made walking a trial and proved a source 
of considerable irritation to the patient. 

All such patients fell into one of two categories : 
(1) In the first group a definite bursa lying super- 
ficial to the tendo Achillis was excisable and 
thereafter no recurrence of the condition was 
seen; (2) In the second group no actual bursa 
was excisable, the thickened tissue superficial 
to the tendon appeared to consist of a chronic 
inflammatory reaction of the skin and subcutan- 
eous tissues and a recrudescence of the syndrome 
was invariable. 

Although the condition of retrocalcanean 
bursitis has been discussed by several writers, 
we feel that too little attention has been paid to 
an underlying structural bone variation as the 
real cause of this condition. White (1913) gives 
an excellent survey of the symptomatology of 
retrocalcanean bursitis and his views agree with 
those of Neilson (1921) in that they attribute the 
cause of the bursitis to trauma, such as may be 
caused by short shoes, excessive walking, etc. 
Both writers, moreover, believe that infection 
plays a part in its causation. Neilson stresses 
this point and states, ‘‘ Bacterial infection is 
chiefly metastatic, the disease being on this 
account very often bilateral.” We feel, however, 
that a bilateral condition is rather against a 
metastatic origin. White says, ‘‘ Physiologically, 
it may be said that irregularities of the os calcis, 
more particularly those cases having a small spine 
posteriorly, have played a part, but the X-ray has 
demonstrated so many deviations in bone con- 
tours that this is almost a negligible factor.” 
He thus advises removal of the bursa ; neverthe- 
less, he goes on to state: “ It is not uncommon 
to find the superior posterior angle of the os 
calcis quite sharp, almost spinous in type, and 
it may be rounded off with an osteotome, though 
this is not at all necessary’. Gottlieb (1928), 
writing on painful bursitis around the heel, 
points out that even though there is no exostosis 
shown on radiography, the results of irritation of 


the periosteum and bone may be evidenced by 
erosion, osteophyte formation, and a thickening 
of the cortex. 

As has been previously mentioned, patients 
falling into our second group were not relieved 
by excision of the thickened tissue superficial 
to the tendo Achillis and were in reality suffering 
from a true retrocalcanean bursitis. We doubted 
very much if trauma due to excessive walking or 
short shoes was anything more than an aggrava- 
ting factor in its causation and were still more 
dubious as to infection being the primary inciting 
agent, so that further search for a possible 
underlying cause in the os calcis itself was 
undertaken. 

Lateral radiographs of the recurring cases 
show a somewhat peculiarly shaped os calcis, in 
that, immediately underlying the affected area, 
a prow-like projection is demonstrable. Its 
contour is smooth and zot in the nature of an 
exostosis or ossification in the substance of the 
tendo Achillis, and we had doubts if this smooth 
bone could cause the trouble. Radiographs of 
the cases where a bursa was definitely demon- 
strable superficial to the tendo Achillis did not 
show this peculiarity. An investigation was 
therefore commenced into the variations of the 
os calcis from its anatomical standpoint. 

In a series of 45 adult bones in the dry state, 
some of the measurements (all of which were made 
between fixed points) were fairly constant, 
differing in various bones by only a few milli- 
metres. The most significant variation with 
regard to the subject under consideration occurs 
in the angle formed between the posterior and 
inferior surfaces of the os calcis. For measure- 
ments, see Fig. 429. These measurements, of 
course, may also be made from radiographs :— 

A, The length of the bone as measured 
between the points shown averaged 75 to 80 mm. 

B, The distance between the posterior limit 
of the trochlear surface and the anterior limit 
of the bursal area averaged 20-30 mm. 

C, The distance between the anterior ex- 
tremity of B and the upper limit of the cuboidal 
surface varied between 45 mm. and 53 mm. 

D, The height of the cuboidal articular sur- 
face was the most constant measurement, the 
average being 25-26 mm. 

E, The distance between the apex of the 
bursal area and the greatest projection of the 
plantar surface of the internal tuberosity, when 
it is in the same horizontal plane as the external 
tuberosity, is roughly equal to half of A. 
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G, The size of the angle formed between the 

sterior surface and the plantar surface of the 
pone. It is found by producing the line drawn 
between the most prominent point of the bursal 
grea and the greatest posterior projection of the 
internal tuberosity, to meet a line drawn between 
the most prominent point of the plantar surface 
below and medial to the cuboidal area and the 
greatest projection of the plantar surface of the 
internal tuberosity. In size, angle G was found 
to vary between 44° and 69°. 
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FIG. 429.—Diagram of os calcis and table of measurements. 


Diminution in angle G is of little import. 
Yet in the cases showing structural changes in 
the soft tissues covering the bursal area, angle 
G is in the region of 75° or over, whereas the 
normal would appear to lie somewhere between 
44° and 69°. 

In the posterior part of the bone two varia- 
tions from the usual occur, and at first glance 
their radiographs seem identical, yet one of them 
produces no symptoms, whilst the other, which 
is definitely abnormal, accompanies the condition 
described in the first section of this paper, 
eg., the distance represented by the line B 
varies between 20 and 30 mm., its length having 
little effect on the size of angle G. Lessening 
of B in many cases merely signifies an anterior 
horizontal prolongation of the apex of the bursal 
area or a posterior horizontal prolongation of 
the trochlear surface, and not a true pathological 
projection of the bursal area; this type of bone 
produces a boat-shaped appearance of the 
superior surface of the posterior limb of the os 
calcis as shown in Fig. 430, A. 

In this type, which is the non-pathological 
condition to which we refer, angle G is normal. 


In the other type, which is pathological, we 
again find a boat-shaped appearance. This 
time, however, it is due to a true projection of 
the bursal area and is accompanied by an increase 
in angle G. So that a glance at angle G will 
differentiate the two conditions. In this second 








FIG. 430.—A, Boat-shaped appearance of the upper 
edge of the posterior limb of the bone, but with no 
increase in size of angle G. 8B, Boat-shaped appearance 
of the upper edge of the posterior limb of the bone, with 
increase in size of angle G. 


type (Fig. 430, B) the increased projection of 
the bursal area which accounts for the increase 
in size of G comes at once to bear on the tendon 
above its insertion, as at this point the tendon 
cannot in any way be relieved from pressure. 
Secondary changes occur, therefore, in the bone, 
the tendon, and the overlying tissues. 

The posterior surface of the os calcis is 
divisible into three areas (Fig. 431) :— 

1. A bursal area which is triangular with its 
apex directed upwards, and to which the tendon 
is not attached. 

2. A rough quadrilateral area below the bursal 
area which gives insertion to the central part 
only of the tendo Achillis. 

3. An inferior area which is triangular with 
its base directed upwards and which gives 
attachment to fascial structures continuous with 
the plantar fascia below and with the sheath of 
the tendo Achillis above. 
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Fig. 432 shows two interesting facts—namely, 
that the tendo Achillis has a two-fold attach- 
ment: (a) The central part of the tendon is 
inserted into the middle area on the posterior 
surface of the bone, while the lateral parts of the 





FIG. 431.—Medial aspect of a sagittal section of the 
heel to demonstrate the relation of the bursa and tendon 
to the os calcis. 


tendon sweep on to the medial and lateral surfaces 
of the os calcis, so that the central part of the 
tendon can be divided transversely, avoiding the 
lateral expansions, and when the central ‘portion 
is re-sutured, there is little risk of permanently 
weakening the tendo: Achillis. (6) The bursa 
between the tendo Achillis and the bone is small ; 
the rest of the space between the tendon and the 
upper surface of the os calcis is filled by fat. 
The main part of the bursa is situated over the 
upper part of the bursal area, and only a small 
saccular prolongation intervenes between the 
lower part of this surface and the tendon just 
above its insertion. 

As a result of these findings, it is obvious that 
minor degrees of projection of the bursal area 
come to bear almost at once on the tendon, and, 
further, that plantar flexion as would be sup- 
posed cannot materially relieve pressure at X 
(Fig. 431)—i.e., between the tendon and the 
bone—because the tendon is firmly strapped to 
the bone by the lateral expansions mentioned 
above. Dorsiflexion, however, will greatly in- 
crease the pressure at X, and this is easily 
demonstrable by radiographs taken in these 
positions, which show the soft tissues as well. 

This increased backward projection of the 
bursal area occurs in the abnormally shaped os 
calcis and is accompanied by an increase in 
angle G. Fig. 430, B shows this well. The 
tenting of the tendon at this point, also due to 
the abnormal projection, is easily demonstrable, 
and the constant rubbing of the heel over this 


area by the upper edge of the shoe causes the 
superficial inflammatory changes described. 
Lowering the heel of the shoe increases dorsj- 
flexion and does not help matters, while loweri 
the upper edge of the shoe, although it relieves 
external pressure over the affected area, does not 
affect the relation of the projection to the tendon, 





Fic. 432.—Lateral aspect of dissection shown in 
Fig. 431. Note the lateral expansion of the insertion of 
the tendo Achillis. 


With regard to those cases where no projec- 
tion of the bone can be demonstrated radio- 
logically, we found that simple excision of the 
adventitious bursa overlying the tendo Achillis 
insertion and modification of the shoes was 
followed by relief of symptoms, with no recur- 
rence. 

In view of these anatomical features it is 
obvious that without performing the simple 
removal ‘of the redundant bone in the abnormal 
cases, a recurrence of the condition, as was our 
experience, is to be expected. 

Most writers describe either a lateral or medial 
incision along the margin of the tendo Achillis as 
a method of approach to the retrocalcanean 
bursa. As we consider removal of the project- 
ing portion of bone an essential part of the 
treatment, and find it very difficult to obtain 
adequate access through either a lateral or medial 
approach, a central approach was designed, with 
partial division of the central part of the tendo 
Achillis immediately above its attachment to 
the bone. This exposure permits the even 
removal of the requisite amount of bone, includ- 
ing the bursa. Such an approach does not 
permanently weaken the tendon on account of 
its strong lateral attachments, previously des- 
cribed. 


OPERATIVE TECHNIQUE 
(Figs. 433-435) 


1. A curved transverse incision is employed, 
with its convexity directed upwards and sufficiently 
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high to clear the pressure point of the edge of 
the shoe. 

2. This flap is reflected downwards and any 
superficial adventitious bursa found deep to the 
skin is dissected out. 





3. The skin over the tendo Achillis is undercut 
upwards to give further exposure of the tendon. 

4. A vertical incision 5 cm. in length is next 
made through the tendo Achillis, extending down 
to a point about 1 cm. from its insertion. From 
the lower end of this incision two downward and 
outward extensions, each about 1-5 cm. long, 
are made in the central portion of the tendon. 


497 
7. The tendo Achillis is closed with a few 


catgut stitches and the skin-flap sutured back in 
the ordinary manner. 


8. The foot and ankle are put up in a position of 


plantar flexion in plaster-of-Paris for three weeks, 





FIG. 433.—Diagrammatic representations of the 
operation devised for the radical cure of retro- 
calcanean bursitis. 


and the plaster should be strong enough to allow 
some weight-bearing in the front part of the foot. 

g. At the end of three weeks, active exercises 
are begun and the heel of the shoe is raised 
about 4 in. and thereafter gradually lowered to 
normal in the course of the next fortnight. 

At the end of six weeks the patient is able to 
get about normally. 





FIG. 434.—Dental riffler. 


At this point the incision through the tendon 
is shaped like an inverted Y. 

5. On retracting the incision in the tendon, 
an adequate exposure is now obtained, through 
which the bursa is removed. The prominent 
area of bone is easily and evenly removed in its 
whole width, and it is important to remove any 
large lateral projections. 

6. The raw area on the bone is carefully 
smoothed off by means of a dental riffler (an 
instrument which we find most useful for opera- 
tons on small bones, especially in confined 


spaces) (Fig. 434). 


FIG. 435.—Radiograph of os calcis 
following operation. 


In order to illustrate the two types, we 
append radiographs of each type :— 

Case 1 shows abnormal angle G (84°) with 
marked projection of the bursal area of the os 
calcis (Fig. 436). This patient was operated upon 
by the method described and has obtained relief 
of symptoms. 

Case 2 illustrates the type where the os 
calcis appears to be normal, angle G being 64°. 
There is, however, a definite adventitious bursa 
superficial to the tendo Achillis and easily 
seen on the X-ray film and in the photographs 


(Fig. 437). 
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SUMMARY 2. Anatomical variations in the os calcis ar 
. . € 

1. The cause and treatment of a very common — se = _ area 
and crippling condition of the heel is discussed. 3, ererence is made to the importance. of 





A 
FIG. 436.—Case 1. 





the increase in the posterior projection of the 
os calcis as being an important causative factor 
of retrocalcaneal bursitis. 





B 


A, Photograph of heels showing enlarged burse. B, Radiograph showing 
the abnormal os calcis. 


c 


FIG. 437.—Case 2. A, Photograph of heels with bursz 
due to an unsuitable type of footwear. B, Normal os calcis. 
C, Cause of bursitis, unsuitable footwear. 





4. Operative treatment is described, with a 
simple method of approach for the adequate and 
even removal of the abnormal projection of the 
os calcis. 
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INGUINAL HERNIA 


A NEW OPERATION 


WITH SPECIAL APPLICATION TO THE SERVICES 


By SURGEON COMMANDER W. V. BEACH, R.N. 


Tue problem of the certain operative cure of 
inguinal hernia in young men still remains a 
challenge to the surgeon. - Despite numerous 
varieties of operative technique, we still read of 
a surprisingly high rate of recurrence in the pub- 
lished figures. The great diversity of method in- 
deed indicates surgical dissatisfaction with results. 

Among the many causes blamed for recurrence 
after the classical ‘ repairs’, is the failure of the 
muscular portion of the internal oblique to adhere 
firmly to the inguinal ligament after suture to it. 


margin of the rectus sheath and extends upwards 
to the same level as the first. This incision must 
open at its beginning into the external inguinal 
ring. The two are now joined by a transverse 
incision (Fig. 438). This aponeurotic flap is 
freed from the deeper layer and reflected down- 
wards ; the only mild difficulty is in the separation 
of the flap at the margin of the rectus sheath. 
Thus the inguinal canal is opened from above, 
and the hernial sac is isolated from the cord and 
is excised in the usual way (Fig. 439). The 
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Fic. 438.—Showing the three incisions 
(see text). 


Hence the variety of methods of circumventing 
this—fascial grafts, non-absorbable materials, 
suture of the external oblique behind the cord 
(Wyllys Andrews)—all depending on the holding 
of sutures placed at vital points of stress. A 
method is described here by which all repair 
of the posterior wall of the inguinal canal is 
completely avoided and the canal itself suppressed. 


TECHNIQUE 


The skin incision is made in the line of the 
inguinal canal and extends from 1 in. lateral to 
the internal inguinal ring well down over the 
pubic tubercle; it is then deepened to expose 
the external oblique, and the upper margin of 
the wound is retracted so as to enable the external 
oblique to be cleared for 3 in. in an upward 
direction. Two points are carefully defined : 
(I) the point on the external oblique immediately 
superficial to the deep inguinal ring; and (2) 
the pubic tubercle with the insertion of the 
inquinal ligament. From just J/ateral to the 
deep ring a vertical incision 2 in. long is carried 
upwards through the aponeurosis of the external 
oblique. From the pubic spine another incision 
divides the external oblique just mesial to the 


FIG. 439.—The aponeurotic flap reflected 
downwards. 


FiG. 440.—The flap, passed under the cord, 
and sutured in its original position. 


stump is anchored well up behind the upper 
margin of the internal ring. 

The reflected flap of the external oblique is 
now passed under the cord, pulled up, and sutured 
into its previous position (Fig. 440). 

Finally a stitch is placed beneath the cord at 
the lower end of the lateral vertical incision to 
prevent any possible splitting of the external 
oblique, and the cord is thoroughly freed over the 
pubic spine to obviate any tension. When this 
has been completed the following facts become 
evident :— 

1. The inguinal canal has ceased to exist and 
is replaced by an ‘ inguinal exit ’, the outer layer 
of which is not strong unyielding aponeurosis, 
which can be adjusted in size to a nicety by the 
suturing of the vertical incision. 

2. This exit has been placed Jateral and above 
the centre of the internal inguinal ring, thus 
putting a further gravitational obstacle in the 
way of a recurrence. 

3. The external inguinal ring is now ob- 
literated. 

4. All tissues sutured are ‘ like-to-like’, 
thus obviating the doubtful union of muscle, 
sometimes under tension, to ligament. 
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5. No suture is required to bear any strain 
whatever, except possibly at the area of the 
obliterated external ring where the armed needle 
bites well into the periosteum of the pubic tubercle, 
and where the reflected inguinal ligament and the 
inguinal aponeurotic falx already lend support. 

6. Any plugging action of the cremaster, if 
this really exists, is in no way impaired ; in fact 
there is now a really strong ring which this muscle 
may plug. 

7. A sound external oblique is essential for 
the success of the operation. It is thus the ideal 
operation for fit young men in the services. 


Though the step is umnecessary, tradition 
can be preserved by the additional step of 
“‘ repairing ” the posterior wall in the classicaj 
manner. 

The method was first used four years ago, 
and has since been employed in over three 
hundred cases, consequently no _ impressive 
figures of lengthy cures can yet be given. The 
immediate and recent results are excellent, and 
up to date no recurrence has been seen or 
reported. This preliminary report is therefore 
intended as an inducement to others to give the 
method a wider trial. 





ULCER OF THE SECOND PART OF THE DUODENUM 


By P. T 


CRYMBLE 


QUEEN’S UNIVERSITY, BELFAST 


ULcER of the second part of the duodenum 
receives very little attention in our text-books 
and is merely suggested by the statement that 
“ulcer usually affects the first part of the duo- 
denum”’. I have been engaged in abdominal 
surgery for the past thirty-four years and all my 
4 cases of a palpable lump in the suprapapillary 
portion of the second part of the duodenum 
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section through the upper half of the second 
part of the duodenum, he will see how deeply 
placed and inaccessible the structure lies. It 
lies retroperitoneal, postero-lateral to the head 
of the pancreas, and behind the gall-bladder. It 
also lies in front of the hilum of the right kidney. 
In spite of its deep position a fibrotic lump can 
be palpated without any dissection. In my 
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Fic. 441.—Section showing the relative position of the second part of the duodenum. 


have been recognized in the past five years. One 
suspects that other cases have been missed and 
that perhaps radiographers, physicians, and 
surgeons are not fully alive to the possibility. 
The lesson which I have learned recently is that 
when a patient has duodenal symptoms but shows a 
normal first part of duodenum on X-ray examina- 
tion and on surgical exploration, do not neglect to 
palpate the second part of the duodenum. 

If the reader will refer to the section repro- 
duced in this article (Fig. 441), a horizontal 


cases the lump was of walnut size and all the cases 
responded well to a posterior gastro-enterostomy. 


CASE REPORTS 


Case 1.—McNally, male aged 23. February, 1939- 
Duodenal ulcer producing an hour-glass contraction 
at the junction of the first and second parts of the 
duodenum (Fig. 442). 

History.—For eight years he has complained of 
epigastric pain coming on half an hour after food. 
The pain wakens him regularly at 1 a.m. and 1s 
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ULCER OF 


relieved by food and alkalis. The appetite is good, 
put he is afraid to eat. Occasional vomiting. 

X-ray Examination.—Hour-glass contraction with 
a small medially placed diverticulum of the second part 
of the duodenum. 

At OPERATION.—Visible and palpable scar on the 
anterior wall of the first part of the duodenum. 





Radiograph of an opaque meal 


FIG. 442.—Case 1. 
of the stomach and duodenum, showing an hour-glass 
contraction of the duodenum with a niche on the medial 
border. 


Palpable lump in the wall of the second part of the 
duodenum near its upper end and corresponding to 
the hour-glass contraction seen in the radiograph. 
Posterior gastro-enterostomy. Result—very good. 


Comment.—The diagnosis of this case was 
easy and was made in the X-ray room. At 
operation one learned the situation and feel of 
the ulcer. By this experience one was enabled 
to diagnose the remaining three cases, all of 
which were obscure. 


Case 2.—W. McC., a man aged 67.. 

HIstorY.—The dyspeptic symptoms began in 
January, 1940, and took the form of epigastric pain 
two hours after food or when hungry. The pain was 
relieved by alkalis or by food. 

In May intermittent vomiting appeared, and 
black stools were passed on two occasions. The 
vomit at times was dark brown. An opaque meal 
carried out on July 2 showed a hyperperistaltic but 
otherwise normal stomach, and a complete absence 
of any duodenal shadow (Fig. 443). 

_ On July 12 the abdomen was opened through a 
tight paramedian incision, with the centre of the in- 
cision opposite the umbilicus. No gastric or duodenal 
ulcer was found; a rudimentary appendix was removed. 

On Aug. 2 he had acute retention and required 
the passage of a catheter. 

Subsequent to this operation he received treatment 
for anesthesia and loss of power in the legs. The 
condition was diagnosed as peripheral neuritis, and 
he was given injections of vitamin B,. 
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On Dec. 8, 1941, he was admitted to the medical 
wards with a recent history of hamatemesis and a long 
history of epigastric pain, vomiting, and loss of weight. 

A few days after admission there was sudden 
weakness and palpitation, and he vomited two pints 
of dark blood. The hemoglobin on Jan.. 5, 1942, 
was 50 per cent. 

Opaque meal at this time again showed a normal 
stomach, but no duodenal shadow. The hyper- 
peristalsis noted in July, 1940, was no longer present. 

On May 23, 1942, he was admitted from the 
surgical out-patient department, owing to marked 
dilatation of the stomach and gastric retention. 

On EXAMINATION.— 

Stomach.—Visible peristalsis. Marked enlarge- 
ment of the gastric air-bubble on percussion. Opaque 
meal X-ray examination showed a dilated stomach 
with retention (Fig. 444). 

Prostate——Enlarged. Residual urine, 8 oz. 

He gave a history of epigastric pain, vomiting, 
and loss of weight since January, 1940. 

The blood-urea was 60 per cent. 

AT OPERATION.—After one week of gastric lavage, 
an operation was performed through a high right 
paramedian incision, and the following pathology 





FiG. 443.—Case 2. July 2, 1940. Opaque meal prone. 
First meal outlines the colon; second meal outlines the 
stomach. Duodenum not seen. 


disclosed : Stomach very large. Palpable thickening 
in the anterior wall of the upper part of the pars 
descendens duodeni. The gastrocolic ligament was 
adherent to the ulcer area. 

A posterior gastro-enterostomy was performed, 
and convalescence was uneventful. 

It now remains to be seen if the operation will 
permanently relieve the patient of the epigastric pain, 
vomiting, and loss of weight. He still has his enlarged 
prostate with a nocturnal frequency of 1, but no other 
urinary symptoms. 


Comment.—In this case we have been able 
to follow the progress of a duodenal ulcer through 
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the stages of pain, hemorrhage, and obstruction. 
The radiographs are interesting, since in July, 
1940, and in January, 1942, they show merely 
an absence of duodenal filling, whilst in May, 
1942, they show marked enlargement of the 
stomach and a gastric retention. 

The operation in July, 1940, failed to disclose 
any duodenal ulcer, but the low position of the 
incision and the inaccessible pars descendens 
duodeni would place difficulties in the way of 
early recognition. 

Ulcer of the second part of the duodenum 
is not uncommon. It may be the only lesion, or 
it may accompany ulcer of the first part of the 
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FIG. 444.—Case 2. 
hours after a meal. 
retention. 


May 20, 1942. Appearance six 
Stomach much enlarged and some 


duodenum. Its recognition is not easy, since 
in the early stages, owing to its attachment to 
the pancreas, one may be uncertain as to whether 
a suspected thickening is an ulcer or pancreas. 
Inspection of the peritoneal surface of the duo- 
denum may in some cases show puckering. 


Case 3.—Mr. T. 

History.—This man arrived in hospital in March, 
1944, with a cxcostomy tube draining some fluid 
feeces, some feces passing per rectum, and carrying 
out a daily gastric lavage. 

The abdomen was somewhat distended and there 
was a considerable amount of splashing. We were 
in doubt as to whether the distension was colonic or 
gastric or a mixture of the two. 

There was a history of dysentery many years ago 
which was followed by dyspepsia, and in October, 
1943, he developed signs of intestinal obstruction for 
which a czcostomy was performed. 

An opaque enema revealed no obstruction of the 
colon and an opaque meal showed a very large ptosed 
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atonic stomach with a complete six-hour gastric 
retention. 

AT OPERATION.—The transverse colon was much 
elongated, dilated, and blue in colour. It ballooned 
out of the wound and was replaced with difficulty. 
The stomach was large, atonic, and showed no 
obstruction at the pylorus. There was a hard lum 
in the second part of the duodenum about the sjze 
of a walnut. 

Posterior gastro-enterostomy was performed and 
the cecostomy tube removed. 

PROGRESS.—He made an excellent and rapid 
recovery. The czcostomy closed naturally and he 
left hospital in three weeks. A recent report from 
him states that he is perfectly well and has put on 
14 st. in weight. 


Comment.—This is a case of double patho- 
logy in which we have the combination of 
dilatation of the transverse colon and a duodenal 
ulcer. The history suggests that the course of 
events was dysentery—deformed colon—duo- 
denal ulcer—gastric retention. As my fourth 
case had a somewhat similar dilated blue colon, it 
may be that such a colon leads to duodenal ulcer, 


Case 4.—N. McW., a joiner aged 46. 

History.—Recurrent attacks of epigastric pain 
for the last thirteen years. Appendicectomy in 1913. 

In 1931 the patient was in a medical ward of the 
Royal Hospital for treatment of stomach trouble. 

In 1938 he was X-rayed and examined in the 
surgical out-patient department of the Royal Hospital 
and no operation advised. 

In 1943 he was X-rayed and examined in the 
surgical out-patient department of the Royal Hospital. 
He was found to have hyperchlorhydria and no 
operation was advised. 

On EXAMINATION.—A thin worried-looking man, 
complaining of constipation, epigastric pain relieved 
by alkalis, and recently vomiting. Stomach splashing. 

X-ray Examination.—Stomach normal. No filling 
of the duodenum. 

AT OPERATION.—Transverse colon blue and 
dilated. Stomach somewhat larger than normal. 
Palpable lump in the upper half of the second part of 
the duodenum. A posterior gastro-enterostomy was 
performed. 

PRoGRESS.—Normal convalescence. 
sixteen days after operation. 


DISCUSSION 


Whilst Case 2 shows that ulcer of the second 
part of the duodenum may be missed at opera- 
tion, Case 4 illustrates the difficulties which the 
X-ray department may encounter. In Case 3 
there was marked obstruction leading to a com- 
plete six-hour retention in the stomach. In 
Case 4 there was no gastric retention in spite of 
the fact that there was a palpable lump at opera- 
tion. Only in Case 1 was the condition diagnosed 
by the radiographer by the hour-glass contraction 
at the site of the ulcer. 

For many years one was accustomed in 
suspected duodenal ulcer to limit the examination 
to the first part, but it is now clear to me that it 
is also necessary to palpate that deeply situated 
upper half of the second part of the duodenum. 
Only the palpable ulcer can be recognized, but 
this is the one which is suitable for operation. 


Left hospital 
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A CASE OF PSEUDARTHROSIS FOLLOWING FRACTURES OF THE 
LUMBAR TRANSVERSE PROCESSES 


By GEOFFREY HYMAN 


E.M.S. ORTHOP“DIC SURGEON 


NEW-BONE formation in muscle following injury 
js not common in the lumbar region. The case 
to be described was associated with fractures of 
the lumbar transverse processes and the new 
bone produced a well-formed pseudarthrosis. 
I was unable to find a similar lesion reported in 
the literature and there are interesting points 
in the diagnosis and pathology of the condition. 


CASE REPORT 


HistoRY.—A miner, aged 34 years, was referred to 
the out-patients’ department at Pinderfields Emergency 
Hospital from another hospital on March 3, 1943. 
In December, 1941, he was hit on the back by a fall 





FIG. 445.—Radiograph showing well-developed 
pseudarthrosis. 


of roof whilst working at the coal face. He sustained 
fractures of the right transverse processes of the 2nd, 
3rd, 4th, and 5th lumbar vertebra. He was treated 
as an out-patient and was not confined to bed. The 
lumbar region was strapped with elastoplast for 12 
weeks and afterwards he had massage for several 
weeks. Two months after injury he developed 
incontinence of urine, and this lasted two months. 
He returned to work in March, 1942, but could not 
manage his old job at the coal face. He was employed 
in much lighter work as an engine driver. 

He complained of constant pain in the lower part 
of the back. The pain was worse on bending and he 
could not continue his work because of it. 

ON EXAMINATION.—He was a thin, 
poorly-developed patient with a bad posture. 


nervous, 
The 


lumbar spine showed moderate rigidity, with pain on 
forward flexion and lateral flexion to the right. 
Rotation to the right was also limited and painful. 
There was deep tenderness on pressure on the right 
side of the lumbar vertebre at the level of the 2nd and 
3rd spinous processes. The radiograph showed 
bony processes projecting from the adjacent borders 
of the transverse processes of the 2nd and 3rd lumbar 
vertebre on the right side ; a well-marked joint had 
formed between the new bony masses (Fig. 445). 
The question of a congenital abnormality was raised, 
and it was not until the radiographs taken immediately 
after injury became available that an acquired patho- 
logy was definitely proved (Fig. 446). They showed 
fractured right transverse processes of the 2nd, 3rd, 





FiG. 446.—Radiograph showing fractures of the right 
2nd, 3rd, 4th, and sth transverse processes. 


4th, and 5th lumbar vertebre with wide separation of 
the 3rd process. Further radiographs taken in the 
course of a renal investigation in June, 1942, showed 
that at that time a pseudarthrosis had partially 
formed between the affected vertebre (Fig. 447). 
TREATMENT.—It was thought doubtful whether 
the patient’s symptoms were altogether organic in 
origin and non-operative measures were tried first. 
On March 9, 1943, manipulation of the spine was 
carried out under anesthesia. A good range of 
movement was obtained and adhesions were broken 
in extension of the lumbar spine. There was no 
improvement following manipulation, and on March 
19 10 c.c. of I per cent novocain were injected into 
the tender area between the znd and 3rd lumbar 
vertebre on the right side. There was immediate 
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relief, but this was only temporary and the pain 
recurred four days later. As a last resort excision of 
the new joint was undertaken, although the prognosis 
was not thought to be good. 

Operation (April 4).—Trilene anesthesia. A mid- 
line incision § in. long was made, centred on the 2nd 
and 3rd lumbar transverse processes previously 
identified by skin marking and a special radiograph. 
The right erector spine was retracted outwards and 
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previous radiograph. He was still working when he 
last attended on July 20, and stated that he felt very 
well and had only occasional backache. Spinaj 
movement was almost full. 


DISCUSSION 


It will be seen that a well-developed joint had 
formed between two pieces of adventitious bone 





FIG. 447.—Radiograph taken in course of renal investigation, 
showing partial formation of pseudarthrosis. 


the transverse processes of the 2nd and 3rd lumbar 
vertebre were exposed. A rounded bony bar pro- 
jected downwards from the lower border of the 2nd 
lumbar transverse process and met a similar upward 
projection from the 3rd trarisverse process, forming a 
joint enclosed by a capsule. The new bone appeared 
to lie in the plane between the erector spine and the 
psoas, although it was not possible to be certain as the 
whole structure was closely adherent to the surround- 
ing muscle. Appreciable movement at the new joint 
could be seen on lateral flexion of the spine. ‘The mass 
of new bone together with the joint was removed in 
one piece by dividing the attachments to the trans- 
verse processes with a 4-in. osteotome. The wound 
was closed in layers. The post-operative course was 
uneventful. He was allowed to sit up in bed four 
weeks after operation and active exercises were 
gradually begun. He was walking a week later. 
SUBSEQUENT PROGRESS.—His backache cleared up 
rapidly and by May 31 he had nearly full spinal 
movement, with only slight pain on lateral flexion. 
On June 28 he had no backache, but compained of 
stiff, painful feet, and he was kept in hospital for 
treatment of this condition. He was discharged to a 
convalescent home on July 12, but was readmitted on 
Aug. 23 complaining of a recurrence of pain, but to 
aless degree. A radiograph taken at that time showed 
no evidence of new-bone formation following opera- 
tion (Fig. 448). On Oct. 18 he started work in the 
lamp room, doing five shifts a week. Subsequently 
he maintained his improvement, and a radiograph 
taken on Feb. 4, 1944, showed no change from the 


FiG. 448.—Radiograph taken four months after operation 
shows no evidence of further new bone formation. 


which showed no histological abnormality (Fig. 
449). There was a fibrous capsule, but no 
evidence of a synovial membrane. The most 
interesting features were, first, the presence of a 
band of fibrous tissue between the bone masses 
preventing their union and resulting in a pseud- 
arthrosis, and secondly, the comparatively well- 
organized hyaline cartilage covering the joint 
surfaces (Fig. 450). 

It is likely that in the case described there 
must have been extensive muscle damage at the 
time of injury and that small fragments of bone 
were detached from the fractured surfaces into 
the torn muscle which formed a suitable nidus 
for new-bone formation. R. Watson-Jones (1940) 
has pointed out that cases of multiple fractures 
of the lumbar transverse processes are usually 
accompanied by “extensive damage to the sur- 
rounding soft tissues and says that these cases 
should be treated as severe injuries. He recom- 
mends several weeks’ immobilization of the lumbar 
spine in plaster-of-Paris. It is possible that in 
the case discussed lack of adequate immobilization 
predisposed to new-bone formation (Grieg, 1931), 
but we have always treated apparently si 
lesions by early movement without ill effect. 
Also I have described a case of extensive new-bone 
formation in the region of the elbow following 
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injury, although prolonged immobilization had 
been carried out from the earliest stage (G. 
Hyman, 1942). It is interesting to note that 
there was not the slightest tendency for further 
new bone to form following operation in spite 
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SUMMARY 


1. A case of new-bone formation associated 
with pseudarthrosis is described following frac- 
tures of the lumbar transverse processes. 





FIG. 449.—Section through pseudarthrosis, showing fibrous band between joint surfaces. 


of the fact that an extensive exposure of the soft 
tissues surrounding the damaged bone was 
required. Apart from four weeks’ rest in bed 
after operation no special fixation of the spine 
seemed to be necessary. 

Radiology.—The radiograph showing the 
well-formed joint (Fig. 445) was seen by two 
radiologists, who both considered it was a con- 
genital abnormality in spite of the previous 
history of fractured transverse processes. At the 
time they did not have the opportunity of seeing 
the radiograph taken at the time of injury (Fig. 
446) as it was not then available. One stated : 
Congenital malformation of transverse process of 
L.2 and 3 on the right side. The processes are 
much wider than those of the opposite side and 
there is a false joint between them. (Major 
Peter Kerley.) The other said that he had 
occasionally seen similar radiographs before and 
was strongly of the opinion that the condition was 
congenital. (Dr. Wilkie.) : 

In view of the above reports it is worth con- 
sidering the radiological diagnosis of the lesion if 
the original radiographs had not been accessible. 
No acquired lesion in this site appears to have 
been described. Also in favour of a congenital 
pathology is the well-formed joint histologically 
showing hyaline articular cartilage. Against a 
congenital lesion is the fact that the site of the 
hew joint is higher than is usual for such abnor- 
malities in the lower spine, the common position 
being at the lumbo-sacral junction. If this had 
been a congenital lesion it might have been 
expected that a secondary scoliosis would have 
developed during the period of spinal growth. 

It seems possible that similar lesions diagnosed 
a congenital may really be acquired, as it is not 
unusual for fairly severe back strains to be treated 
without radiological examination and therefore 
fractured transverse processes may be missed. 
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2. The pathology and differential diagnosis 
of the condition are discussed. 
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Fic. 450.—Section showing structure of hyaline 
articular cartilage. (x 15.) 


I am grateful to Dr. Freida Young for help in 
the pathology of the case, and to Mr. Manby, of 
Leeds University, for preparing the micro- 
photographs. I also thank Dr. Robson, of 
Pontefract Infirmary, for the loan of the early 
radiographs and Dr. J. Thomas, Superintendent 
of Pinderfields Emergency Hospital, for per- 
mission to publish the case. 
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ACTINOMYCOSIS FROM PUNCH INJURIES 
WITH A REPORT OF A CASE AFFECTING A METACARPAL BONE 


By H. JACKSON BURROWS 


SURGEON COMMANDER, R.N.V.R. 
ASSISTANT ORTHOPADIC SURGEON, ST. BARTHOLOMEW’S HOSPITAL 


No reported case of actinomycosis of a meta- 
carpal bone is known to the writer, but there 
have been at least two previous cases of actino- 
mycosis of the hand seemingly produced by 
cutting this on an adversary’s tooth in fighting. 
From both viewpoints the following case is of 
interest. 


CASE REPORT 


The patient, of Southern Irish extraction, was an 
Able Seaman aged 26, who had joined the Royal 
Navy eight years before; previously he had been a 
shipyard labourer and had always dwelt in Liverpool. 
Ten weeks before his admission to an orthopedic 





FIG. 451.—Radiographic appearance of the fourth 
metacarpal bone, 72 days after injury to the fist. 


unit he assaulted one of his fellows and broke one of 
this man’s teeth, which were said to be in indifferent 
condition. The stump caused a clean-cut wound 
over the fourth right metacarpal head, extending 
down to and marking the extensor tendon but not 
dividing it. The wound was bathed in 1-1000 
acriflavine, dried, packed with sulphanilamide, and 
partially closed with one loose horsehair stitch. Next 
day the wound was slightly inflamed ; the stitch was 
removed, the wound was repacked with sulphanil- 
amide, the fingers were immobilized, and sulpha- 
pyridine was given by mouth (1 g. t.d.s. only). The 
condition improved rapidly; by the sixteenth day 
recovery appeared complete, except for slight swelling 
of the knuckle, and the patient returned to duty. 
About five days later the wound broke down again 
and discharged for nine days. Thereafter a fluc- 
tuating swelling was twice incised, with release of 
pus and subsequent healing. He was sent from his 
ship to a Naval orthopedic centre by hospital carrier, 
in which he received 18 g. of sulphathiazole during 


72 hours. He had then an almost dry sinus on the 
back of the fourth metacarpal head. 

Radiographs (Surg. Lieut. I. E. Fergusson, 
R.N.V.R.) sent with him showed rarefaction of the 
medial half of this and a cuff of subperiosteal bone 
covering the distal two-thirds of the shaft. These 
changes were also seen in radiographs taken on 
admission (Surg. Lt.-Cmdr. T. Fitzpatrick, R.N_) 
(Fig. 451). 

Twelve days later the palm over the fourth 
metacarpal shaft became swollen, red, and hot; and 





FIG. 452.—Appearance 72 FIG. 453.—Appearance 43 
days later than Fig. 451 and days later than Fig. 452 an 
after 34 days of iodide treat- after 77 days of iodide treat- 
ment. ment. 


nine days later still, an abscess pointed at the distal 
palmar crease, where it was opened, the released pus 
containing pale yellow granules. The cavity led to 
the ulnar side of the fourth metacarpal, but no bare 
bone was felt. Sulphanilamide and tulle gras were 
applied. The granules were found to consist of the 
mycelium of actinomycosis (Surg. Cmdr. Miller, 
R.N.). The wound healed in about seven days, only 
to break down again and require further drainage 
24 days after the first. He had already started 4 
course of potassium iodide five days before (30 8 
daily for 5 days, 60 gr. daily for 9 days, and 80 gt. 
daily thereafter). Radiographs (Surg. Lt.-Cmdr. T. 
Fitzpatrick, R.N.) taken 72 days after the first, and 
after 34 days of iodide treatment (gr. 2760), showe 
less rarefaction in the head and a much more nearly 


normal bony outline (Fig. 452). The potassium 
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ACTINOMYCOSIS 


iodide was discontinued after a total dosage of 4800 gr. 
(311 g.) during 51 days. A radiograph taken 115 
days after the first showed the fourth metacarpal bone 
looking almost normal, but still with very slight thicken- 
ing (Fig. 453). Clinically the condition had subsided 
entirely, leaving very slight palpable thickening of 
the metacarpal neck. There was full function of 
the hand. 

A follow-up report (Surg. Captain R. W. Higgins, 
O.B.E., R.N.) of an examination made 260 days later, 
and 332 days from the original injury, indicated that 
the clinical condition had remained satisfactory. A 
radiograph was practically normal, except for a 
persistent rarefied area in the fourth metacarpal head 
(Fig. 454). 

DISCUSSION 


Previous Cases of Actinomycosis from 
Punch Injuries.—In 1915 Cope reported a case 
of actinomycosis of the hand in a man of 27 
who had knocked out some of an opponent’s 
front teeth with a blow three months before. 
A small wound on the back of the right hand 
was caused. Two days later this was followed 





Fic. 454.—Appearance 145 days later than Fig. 453, 
260 days after Fig. 451, and 332 days from the original 
injury. 


by acute inflammation, which soon subsided, 
leaving an area of indolent inflammation involving 
the first intermetacarpal space. Pus was released 
from time to time, as witness numerous healed 
scars and a discharging sinus. Actinomyces was 
found in the pus. With vaccine treatment the 
wound healed within a month, and remained so 
over a follow-up period of 10 months. No 
radiographic examination was recorded. 

In 1917 McWilliams described the case of a 
man aged 20 with actinomycosis of the proximal 
phalanx of the left middle finger which had been 
cut on an adversary’s tooth six months before. 
The cut had healed in four days, but slowly 
diminishing function and increasing swelling of 
the finger occurred. About five months later 
the finger became painful, the scar broke down, 
discharged a few drops of pus, and then closed 
again in three days. A fusiform, tense, brawny, 
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slightly tender swelling was found attached to the 
deep ‘structures on either side of the phalanx. 
A frozen section was thought to show sarcoma, 
and the finger was amputated at the metacarpo- 
phalangeal joint. No involvement of the tendons 
and their sheaths was found, and the swelling 
had limited the range of movement only by its size 
and position. The phalanx showed sclerosis and 
cortical thickening, with erosion of medial and 
lateral aspects, but no sign of the fungus in the bone. 
Sections of the overlying soft tissues, however, 
revealed multiple abscesses, in one of which— 
away from the bone—the ray fungus was found. 

Clinical Features of the Three Cases of 
Punch Actinomycosis.—These patients were 
all men in the third decade who cut the skin of 
the fist on an adversary’s tooth. Some transitory 
acute inflammation occurred in two, but the skin 
healed within a few days in at least two of the 
cases, only to break down again afterwards, so 
that there was or had been a sinus in all cases 
by the time they were diagnosed, between ten 
weeks and six months after the injury. The 
signs were those of chronic subcutaneous infection 
with suppuration and sinus formation. In the 
two cases X-rayed the changes were those of a 
small cavity in the affected bone and irregular 
subperiosteal thickening. In the same cases the 
Wassermann reaction was negative. The dia- 
gnosis was made from examination of the pus 
in two cases, but in a third it was made by section 
after amputation of the affected finger, which had 
been thought to be sarcomatous. In this con- 
nexion it is useful to remember that sarcomata 
of the bones of the hand, as of the foot, are very 
rare. There should be no difficulty in diagnosing 
osteitis, and examination of the pus from a sinus 
as a matter of routine should reveal the fungus. 

Source of Infection.—It is known that 
actinomyces of, or resembling, pathogenic types 
inhabit the mouths of seemingly healthy persons, 
and the presumption is strong that these patients 
acquired their infection by implantation of the 
fungus from the adversary’s tooth into the wound 
which it made. Through the kindness of 
Surg. Lt.-Cmdr. Lavender, R.N.V.R., and Capt. 
W.H. J. Baker, R.A.M.C., search of the mouth of 
our patient’s adversary was carried out six months 
later, but without discovering actinomycosis. 

Mode of Infection of the Bone.—Cope 
(1938) summarized the methods of infection of 
bone by actinomyces as: (a) Primary ; (6) Spread 
from a neighbouring focus; and (c) Metastatic. 
He quoted McWilliams’s case as a very unusual 
example of the first, though the histology sug- 
gested the second method—spread from a neigh- 
bouring focus. In our case it was specifically 
stated that the wound did:not traverse the ex- 
tensor tendon, and so here too there is evidence 
to suggest that primary implantation occurred 
into the soft tissues, whence the bone was invaded 
secondarily. In Cope’s case we do not know 
whether the bone shared in the soft tissue 
affection. 
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SUMMARY 


1. A case of actinomycosis affecting a meta- 
carpal bone is described. 

2. This followed a punch injury, the skin 
being cut by the opponent’s tooth. 

3. Two other cases of actinomycosis of the 
hand similarly acquired have been found in the 
literature. 

4. The clinical features are discussed. 

5. It is probable that, in each case, the 
actinomyces was inoculated from the tooth at 
the time of the injury. 

6. In two of the three cases bone was in- 
volved. There is some evidence to suggest that 
inoculation took place into the soft tissues and 
that the bone was secondarily affected. It is 
unknown whether or not the bone escaped in the 
remaining case, because radiography is not 
recorded. 

7. There exists a small group of cases which 
may conveniently be termed ‘ punch actino- 
mycosis’ on an analogy with the term ‘ punch 
fracture.’ 


So far as they could be identified, the geo- 
graphically dispersed collaborators in this case 
have been acknowledged in the text, except 
Surg. Lieut. D. G. Huntly, R.N.V.R., from 
whose case notes of the earlier stage I have drawn 
extensively. My thanks are due also to the 
Medical Director-General of the Navy, Sir 
Sheldon F. Dudley, F.R.S., for permission to 
publish ; the Medical Officer in Charge of this 
Hospital, Surg. Rear-Admiral H. R. B. Hull; 
the Senior Medical Officer (Surgical), Surg. 
Captain W. Kendall, V.D., R.N.V.R.; and 
finally the Senior Medical Officer of the 
patient’s ship, Surg. Lt.-Cmdr. D. C. Lavender, 
R.N.V.R. 
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SUTURE OF LACERATION OF INFERIOR VENA CAVA DUE TO 
BOMB SPLINTER 
By H. A. KIDD 


MEDICAL SUPERINTENDENT, KINGSTON COUNTY HOSPITAL, KINGSTON-ON-THAMES 


INJURIES of the inferior vena cava may be due to: 
(1) Penetrating wounds; (2) External violence 
without penetration; (3) Injury during surgical 
operations. 

A number of cases due to the last cause have 
been recorded, but recovery from hemorrhage 
due to the first two is uncommon. This is no 


- doubt due to the time factor and to the presence 


of other abdominal lesions which may of them- 
selves prove fatal. Recovery after a penetrating 
wound from flying-bomb fragments is here 
recorded. 


CASE RECORD 


H. N., aged 35, a soldier, was admitted to the 
Kingston County Hospital on June 30, 1944, after 
injury by a flying bomb. Shock was marked, the 
temperature being 100° F., pulse 97, respiration 20, 
and there was a penetrating wound in the back, over 
the right third lumbar transverse process. The 
abdomen was tender and an intra-abdominal lesion 
was thought to be present. Morphine gr. } and a 
blood transfusion were given for shock, together with 
A.T.S. 1000 units. Radiography revealed the presence 
of two foreign bodies, one in the posterior abdominal 
wall, the other about 2 in. in front of the bodies of 
the second and third lumbar vertebre. The abdo- 
minal tenderness increased, and operation was 
performed six hours after injury. 

FIRST OPERATION.—Under pentothal, gas, oxygen, 
and trilene, the wound in the back was explored and 
admitted two fingers. There was a fracture of the 
transverse process of the third lumbar vertebra. 
The wound edges were excised, and a few sutures 


inserted, together with a drainage tube and sulphanil- 
amide powder. There was a continuous ooze of 
blood through the tube. 

The abdomen was then opened through a right 
paramedian incision. No free blood or evidence of 
perforation of the alimentary tract was found. The 
mesocolon was distended with blood, but the intra- 
abdominal foreign body could not be palpated. The 
hemorrhage was entirely retroperitoneal, so the 
caecum and ascending colon were mobilized. As 
the post-parietal peritoneum was stripped off there was 
a rush of dark blood, which welled up and filled the 
wound. Suction was used, and an assistant com- 
pressed the vena cava, which lessened the hemorrhage. 
Further dissection, which included mobilization of the 
junction of the second and third parts of the duodenum, 
revealed a tear in the inferior vena cava, about 1} in. 
long. A vein was seen entering the vena cava at 
the top of the tear, and it was not certain whether this 
was the renal vein or the spermatic ; it was later found 
to be the latter, and was ligatured. Compression and 
strong suction improved the field of vision, but 
hemorrhage from the upper end of the vena cava was 
troublesome, and was lessened by putting the patient 
in the Trendelenberg position. An attempt was 
made to suture the vena cava with fine silk, but it was 
found that as the rent became closed the connective 
tissue covering obscured the wound edges. The 
stitches were therefore removed, and the vein dissected 
free. The wound could then be sutured with 
continuous vaselined silk. 

PROGRESS.—The patient’s condition was very poor; 
the pulse being about 140, and almost imperceptible 
at the wrist. Five pints of blood were given during 
the operation, and over six removed by the sucker. 
The abdomen was closed without drainage, and no 
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further search was made for the foreign bodies. 
Heparin was not given, owing to the presence of the 
open wound in the back. 

The patient’s condition gradually improved, but 
he had severe hematuria and complained of abdominal 
pain. The hematuria cleared up in 48 hours, and 
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escape from the wound in the back, which was almost 


healed. The drainage was 


temperature settled. 
On Nov. 24 the wounds were soundly healed, with 


no discharge. 


DETAILS OF REPORTED CASES 


improved, 


and the 


His general condition was good, and 
he was recommended for discharge. 
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: EFORE REAT- ONCOMITANT 
AUTHOR DATE CAUSE SEx AGE Ormna- MENT SITUATION INJURIES RESULT 
TION 
1916 | H.E. M. Young | 12 hours | Not dis- | Below rt. Laceration of | Died 
Soldier covered| renal vein liver 
at oper- 
ation 
1, Taylor 1916 | Bomb M. | Young | 33 hours | Forci- 3 in. below — Recovery 
soldier pressure} rt. renal vein 
6hemo- 
stats 
2. Rosenstein | 1922 | Fall without M. 6 Not Suture Left side None Recovery. Devel- 
penetrating stated oped large hydro- 
wound nephrosis requiring 
further operation 
3. Sheppe 1922 | Bullet wound M. 4! Not Suture Below renal | Perforation of | Died from periton- 
stated vein intestine itis. Bullet plugged 
wound in vena cava, 
and_ slipped on, 
passing into right 
ventricle 
4. Sala 1924 | Knife wound B; —_— Not Suture — Intestinal per- | Recovery 
stated foration 
5. Pfaff 1926 | External vio- F. 41 1o days | Ligature | Just above Rupture occur-| Recovery 
lence of vena commence- red into ovar- 
cava ment of vena] ian ‘cyst 
cava 
6. Wurzel 1931 | G.S.W. M. 30 Not Suture Right side a Recovery 
stated vena cava 
7. Barnes 1938 | Wound ley 10 Several | Ligature | Level of L.4 | Perforation of | Recovery 
(?) stab hours intestine 
8. Stor 1939 | Bullet wound M. 17 Not Suture Right side oe Recovery 
stated level of L. 
2> 
9. Hartzell 1940 | Knife stabs | Negro AI Not Suture Below renal — Recovery 
M. stated vein 
10. Kidd 1945 | Flying-bomb M. 35 6 hours | Suture Level rt. Right kidney | Recovery 
fragment spermatic 
vein 
































was probably due to damage to the kidney by one of 
the bomb fragments. In 24 hours the pulse-rate was 
down below 90, and the temperature ranged between 
972° and 99° F. Abdominal distension was relieved 
by a Ryle’s tube, and intravenous glucose saline was 
given for six days. There was a discharge of pus from 
both the wound in the back and the abdominal 
incision. His general condition improved, but culture 
of the wound yielded Staph. aureus. It was decided 
to remove the foreign body which was causing the 
persistent sinus in the back, and a pre-operative course 
of penicillin was given. 

SECOND OPERATION.—On July 26, under pentothal, 
gas, oxygen, and novocain, an incision was made in 
the loin, and one of the foreign bodies extracted from 
the psoas muscle. The wound was sutured with a 
small drain for the injection of penicillin. 

PROGRESS.—Recovery was uneventful, and the 
wound culture became sterile, penicillin being given 
parenterally and locally for ten days. The stitches 
were removed on the tenth day, and the patient was 
transferred to a convalescent hospital. Four days 
later the temperature rose, and there was intermittent 
pyrexia followed by a discharge of pus from both the 
lumbar and abdominal incisions. He was re-admitted 
to hospital and the infection was thought to be due to 
a mild osteomyelitic condition at the site of the frac- 
tured transverse process. The pus from this area 
had tracked along the abdominal wall, being unable to 


COMMENT 


The literature contains records from nine 
authors of 10 cases of injury, with 8 recoveries. 

Pfaff (1926) gives a résumé of the results of 
different types of treatment of injury of the 
inferior vena cava during operation. 


Recovered Died 
1. Suture 5 2 
2. Ligation of vena cava 13 6 
3. Forci-pressure 6 ° 
4. Packing ° I 


Ligation is only practicable below the entrance 
of the renal veins, but in no case after ligature did 
cedema of the legs persist. It would, therefore, 
appear that where time is of importance the 
simpler procedure of ligature of the vena cava 
may be safely resorted to. 

Interesting features of the cases due to 
external violence or penetrating wounds are the 
lapse of time between the injury and operation, 
and the operative findings, which reveal that 
in the large majority only a relatively small 
amount of hemorrhage had occurred. It is not 
until the surgeon exposes the injured vena cava 
that there is profuse bleeding. Taylor (1916) 
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suggests that this is due to the wounds in the 
vena cava and the overlying peritoneum not being 
superimposed, but it would seem possible that 
the intra-abdominal pressure is also a factor, 
rigidity of the abdominal muscles being present 
and the shock causing a considerable fall in 
blood-pressure. When an abdomen has been 
opened, before a retroperitoneal hzmorrhage 
is explored, provision should be made for blood 
transfusion, adequate access to the site of injury, 
and good illumination, and the requisite suture 
materials (fine vaselined silk) prepared. 


SUMMARY | 


1. Nine cases of recovery following injury to 
the inferior vena cava have been recorded. 

2. Intra-abdominal or retroperitoneal hemor- 
rhage is not usually large in amount. 

3. Manipulations by the surgeon in verifying 
the site of the lesion cause profuse hemorrhage. 
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4. Ligature of the inferior vena cava below 
the renal vein may be safely resorted to in q 
difficult case. 

5. If a retroperitoneal hemorrhage is dis- 
covered during the course of a laparotomy, it 
should not be explored until preparation has been 
made for control of profuse hemorrhage from the 
injured vessel. 
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VOLVULUS OF THE SMALL INTESTINE DUE TO A 
MECKEL’S DIVERTICULUM 


By RODNEY SMITH, Major, R.A.M.C. 


AN acute abdominal catastrophe as a result of 
the presence of a Meckel’s diverticulum, though 
uncommon, is not of very great rarity. Volvulus 
of the diverticulum, with or without involvement 
of the coil of ileum bearing it, is well recognized 
as a possible accident, and is one of the ways in 
which the diverticulum may precipitate acute 
obstruction of the small gut. There are several 
unusual features about the following case, which 
is of sufficient interest to be worth recording. 


CASE REPORT 


History.—W. B., a gunner of 36, had never 
before had symptoms referable to the intestinal 
tract. Four months ago he had been admitted to 
hospital with malaria, blood slides being positive, 
and after routine treatment had been discharged 
cured. Eight days ago he had been readmitted with 
a relapse of the malaria, with a temperature of 104°4° 
and blood slides again positive for malarial parasites. 
Since then he had remained in a Field Ambulance under 
treatment with quinine and pamaquin. Temperature 
had settled after 36 hours and remained normal. 

Eleven hours before admission, at 5 a.m., he was 
seized with a sudden very violent abdominal pain 
which was generalized, intermittent, and gave place 
to a persistent ache of no great severity between the 
bouts of very acute pain. He had vomited at once 
and at frequent intervals since, the later vomits con- 
taining much bile. There had been one loose motion 
soon after the onset of the pain. He was sent, as an 
acute abdomen, to a Field Surgical Unit. 

ON EXAMINATION.—The patient appeared very 
ill, with a grey, sunken facies, anxious expression, 
and stains of bile around the nares and on the chin. 
The tongue was dry and furred and the breath 
offensive. Temperature was 99°6° and the pulse 


92, of good volume but irregular on account of 
extra-systoles. During examination there was a 
sudden spasm of very acute pain lasting 30 seconds. 
Examination of the abdomen revealed considerable 
distension, generalized tenderness, and guarding, 
but no true rigidity; no spleen or other abnormal 
mass palpable. There was very marked ‘ rebound 
tenderness’. No intestinal sounds whatever were 
heard, even during the attacks of colic. Nothing 
abnormal was found per rectum or at the hernial 
orifices. 

Without the history of malaria the only difficulty 
in diagnosis would have been in deciding the precise 
nature of the abdominal catastrophe that had occurred. 
In the presence of this history there was some hesita- 
tion in making a double diagnosis, and it was 
seriously considered whether or not this was a case 
of an acute abdomen simulated by intestinal capillary 
thrombosis, such as may occur in malaria and of 
which the manifestations are notoriously misleading. 
The possibility was also considered of the colic being 
a toxic phenomenon due to the administration of 
pamaquin. However, examination of blood slides 
showed that there were now no longer malarial 
parasites to be seen, and a white-cell count showed 
19,000 leucocytes, 89 per cent polymorphs. Immedi- 
ate laparotomy was decided upon with a diagnosis of 
acute obstruction of the small gut. The precise type 
of obstruction was more difficult to determine, the 
leucocytosis and absence of intestinal sounds suggest- 
ing the presence of peritonitis and the lack of abdo- 
minal rigidity being against this. The general 
condition of the patient, too, appeared very much 
worse than that usually seen in a case of strangulation 
in a hernia or by a band. A tentative diagnosis was 
made of mesenteric thrombosis of a medium-sized 
loop of small gut with gangrene. 

OPERATION.—An intravenous saline drip was 
started in the theatre and the patient anesthetized 
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with chloroform and ether, followed by ether in a 
vaporizer. The abdomen was opened by a long 
right paramedian incision. The stomach, small gut, 
and large gut as far as the splenic flexure were greatly 
dilated and the transparent coils of small gut were 
seen to be distended with gas and liquid. There 
was no sign of organic obstruction at the splenic 
flexure, but the large gut distal to it was empty and 
contracted. There was a thin serous peritoneal 
exudate. The cause of the obstruction was found 
to be a volvulus of a 5-in. long Meckel’s diverticulum. 
From the apex of the diverticulum a slender band 
some I in. long ran to the posterior abdominal wall 
in the right iliac fossa. This appeared to be inflam- 
matory in origin, and there were in addition numerous 
calcareous glands in the mesentery. Anchored at 
its apex by this band, the diverticulum had rotated 
about its long axis and taken up in the volvulus the 
knuckle of ileum from which it arose. After cutting 
the detaining band the diverticulum and the loop 
bearing it were easily drawn into the wound and 
untwisted, when it was found that there were gan- 
grenous patches on the diverticulum and on the anti- 
mesenteric border of the gut at its base, a doubtful 
area on the mesenteric border of the ileum 4 in. 
proximally, and thrombosis of the mesenteric vessels 
of the loop. Resection of the whole of the loop 
bearing the diverticulum was carried out, followed 
by end-to-end anastomosis ; 10 g. of sulphadiazine 
suspended in saline was placed around the anasto- 
mosis and in the peritoneal cavity, and the abdomen 
was closed without drainage. A Ryle’s tube was 
passed into the stomach. 

After operation the Ryle’s tube was connected 
to an apparatus for continuous suction drainage and 
the intravenous drip was continued with alternate 
pints of saline and § per cent glucose-saline. As 
soon as the patient was conscious he was propped 
up in bed and given morphine (gr. 4) and thereafter 
morphine (gr. 4) 6-hourly. After allowing 36 hours 
for the absorption of sulphadiazine from the peri- 
toneal cavity to pass its peak, 3 g. of sulphadiazine 
was given intravenously 6-hourly for 72 hours. The 
post-operative course was uncomplicated. Tempera- 
ture and pulse were normal after 48 hours, by which 
time the patient had quite lost his previous toxic 
and dehydrated appearance. The tongue was clean 
and moist and the urinary output satisfactory. On 
the third day the morphine was reduced to gr. } 
8-hourly, and on the fourth day to gr. } 12-hourly. 
On the fifth day some discomfort was caused by 
abdominal distension, but this was speedily relieved 
by a small turpentine enema, with the passage of much 
flatus. No further injections of morphine were given. 
On the seventh day renewed distension caused some 
anxiety for 24 hours, but was confined to the large 
gut and subsided with a natural bowel action. On 
the eighth day gastric suction and intravenous drip 
were discontinued. Sutures were removed on the 
twelfth day and the wound was soundly healed. The 
patient was evacuated to a general hospital fifteen 
days after operation, where further convalescence 
was uneventful. 


COMMENTS 


There are several points of interest in this case. 
1. Diagnosis.—This was not made any 
easier by the fact that the patient had had a 
symptomless diverticulum for 36 years and that 
the onset of trouble should coincide with a 
Proved attack of malaria, which is known to 
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produce on occasions obscure abdominal signs 
and symptoms simulating an acute abdomen. 
In such cases a white-cell count may be of great 
value. In this particular case negative blood- 
slides for malarial parasites and a leucocytosis 
of 19,000 made laparotomy inevitable. 

2. Pathology.—The diagnosis of small-gut 
obstruction was confirmed at laparotomy. The 
precise type of obstruction was, however, not 
diagnosed. Yet this could have been diagnosed. 


Although at operation the condition was found 


to be one of strangulation and gangrene, it had 
started as an obstruction at the base of a Meckel’s 
diverticulum—in other words, a ‘ closed-loop’ 
obstruction. As in experimental animals, the 
immediate result was violent peristaltic spasms 
of the obstructed loop combined with a wide- 
spread ileus of the rest of the gut. Before 
operation the combination of violent intestinal 
colic and absence of peristaltic sounds had been 
noticed and commented upon. A diagnosis of 
‘ closed-loop ’ obstruction could have been made. 
The appearance of the gut on opening the abdo- 
men agreed with the physical signs and the known 
pathology of this type of obstruction. There 
was complete absence of peristalsis over the 
whole of the small and large gut, which was 
greatly dilated except for the colon distal to the 
splenic flexure, which had emptied once and 
remained in spasm. 

3. Treatment.—The necessity for resection 
in the presence of gangrene of the gut needs no 
discussion. Apart from the use of intraperitoneal 
chemotherapy, the survival of this patient is due 
not to any detail of surgical technique, but to the 
very great improvement in the last few years in 
the post-operative care of such cases, the details 
of which are rapidly becoming standardized. 
Suction drainage, continued at least until the 
patient has been tided over the critical period of 
the 4th and 5th day after operation, is absolutely 
essential, and as long as suction drainage is 
employed the fluid intake by mouth must be 
supplemented by an intravenous drip. Evidence 
is not lacking (Hudson et al., 1941, 1942) to 
show that the likelihood of post-operative peri- 
tonitis is considerably reduced by the routine 
use of intraperitoneal chemotherapy, and rein- 
forcement by the intravenous route is of probable, 
though less certain, value. Regular small doses 
of morphine for the first four or five days help 
to provide a smooth convalescence, adding to 
the comfort of the patient and the ease of tolerating 
an indwelling gastric tube, and, in the small doses 
used, promoting the resumption of peristalsis by 
mildly stimulating the gut, where larger doses 
may have the reverse effect by causing spasm of 
the circular muscle. 
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A CASE OF REGIONAL ENTERITIS IN CHILDHOOD 
By DENIS EBRILL 


RESIDENT ASSISTANT SURGEON, ST. GEORGE’S HOSPITAL, LONDON, S.W. 


NON-SPECIFIC regional enteritis is not a remark- 
ably uncommon condition. A review of the 
available literature indicates that the disease is 
very rare in childhood. The following case, 
which occurred in a child aged 9 years, presented 
a number of unusual features prior to operation, 
and gave rise to some doubt as to the correct line 
of management. For these reasons it is thought 
to be worth recording. 


CASE REPORT 


History.—E. G., a girl aged 9 years, attended the 
Out-patient Department on Dec. 17, 1942. She 
had complained of abdominal pains three days previ- 
ously and had been off her food since then. The 
pain was comparatively slight, but was associated 
with vomiting. These symptoms recurred every 
day, but the child was well enough to attend school. 
Her bowels had been confined since the onset of 
symptoms. There was no history of any previous 
abdominal trouble. The past medical history and 
family history showed no relevant features. 

Examination showed normal temperature and pulse. 
The only positive findings were a slight tenderness 
in the right iliac fossa on deep pressure and some 
tenderness in the region of the descending colon. 

The following day, as abdominal pain and vomiting 
continued, she was admitted for observation. Her 
general condition was unchanged, but tenderness 
appeared to be greatest in the neighbourhood of the 
umbilicus. 

During the next few days she had frequent attacks 
of colicky abdominal pain lasting about three-quarters 
of an hour. She vomited during the attacks, but in 
the intervals appeared quite well. The leucocyte 
count was 9700 and routine examination of urine 
revealed no abnormality. 

Ten days after admission, Jan. 28, 1943, her 
condition was again reviewed. There were no fresh 
physical signs, but she was obviously losing ground 
through continued vomiting. She was apyrexial and 
her pulse-rate was unchanged, but a leucocyte count 
now showed 19,300 cells with 84 per cent polymorphs. 

A laparotomy was considered advisable, a tentative 
pre-operative diagnosis of either atypical appendicitis 
or tuberculous abdominal glands being made. 

FIRST OPERATION (D. E.).—Under general anezs- 
thesia, a right paramedian incision revealed some free 
fluid in the peritoneal cavity. The appendix and adja- 
cent bowel were congested, but it was felt that this was 
not enough to account for the child’s symptoms. 
Appendicectomy was performed. The small intes- 
tine was then examined: 3 ft. from the cecum an 
abscess cavity was discovered among the coils of small 
gut. About 2 oz. of white creamy pus were mopped up. 

The origin of the trouble proved to be a small 
perforation leading from the region of the mesenteric 
attachment into an indurated mass about the size 
of a broad bean. This mass could be felt projecting 
into the lumen of the gut, but did not appear to be 
causing obstruction. The gut above was not hyper- 
trophied, but for about 6 in. the bowel above 
and below the lesion was thick and oedematous and 


showed evidence of acute inflammation (Fig. 455), 
with petechial hemorrhages under its serous coat. A 
probe was passed into the track for about one-third of 
an inch, but its point could not be felt in the lumen. 


Indurated mass palpable 


CEdematous small gut with through bowel wall 


petechial hzmorrhages 
under serous coat iG 





Opening of sinus with 
track. Origin of intra- \ 
peritoneal abscess 


Fic. 455.—Sketch of condition present 
on laparotomy. 


Palpable lymphatic 
glands 


The pathology of the condition was by no means 
clear. The possibilities of perforation by a foreign 
body, growth, tuberculous process, and Crohn’s 
disease were considered. On account of the sepsis 
present it was evident that resection would be unduly 
hazardous: the perforation was therefore closed by 
a stitch and oversewn with a piece of omentum. 
The abdomen was closed with drainage and an 
intravenous glucose-saline drip set up. 

PROGRESS.—The early post-operative period was 
uneventful, nor was there any fresh clue as to the 
diagnosis: the Mantoux reaction and the Widal 
reaction were both negative. A swab taken of the 
pus at operation proved sterile on culture. 

On Feb. 17, 1943 (20 days after operation), the 
child started to have attacks of abdominal pain and 
vomited twice. Her leucocyte count was 12,000. 

SECOND OPERATION.—The following day, as her 
condition was no better and the clinical features sugges- 
ted obstruction, the abdomen was reopened. The peri- 
tonitis had resolved without much adhesion formation. 
The diagnosis of obstruction was confirmed. On 
tracing up the lower collapsed bowel the area of gut in- 
volved was again examined. The appearance was 
changed only in so far as there was now no evidence of 
inflammation apart from some enlarged glands in the 
mesentery. The gut above the lesion was dilated. 

Resection of 6 in. of small bowel with an end-to- 
end anastomosis was carried out. Following operation 
she had blood and glucose-saline by slow drip. Her 
post-operative condition was entirely satisfactory and 
gave rise to no further worry. She was discharged 
on March 25. 

The child was seen recently and is completely 
symptom free. 

PATHOLOGY.—Examination of the resected gut was 
carried out. The indurated mass appeared to involve 
all the tissue between the mucosa and the serous coat. 
There was one area where the mucosa was ulcerated. 
A probe passed into this could be felt beneath the 
serous coat at the spot where the original perforation 
had been closed. 
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REGIONAL ENTERITIS 


The histological features were reported on as 
follows: ‘‘ The mucosa shows marked degeneration, 
many cells containing large mucous vacuoles. In 
the deeper layers there are small areas of intense 
congestion showing polynuclear and round-celled 
infiltration. The muscular wall shows small hemor- 
rhages as well as areas of necrosis and small abscesses 
containing a mixture of large mononuclear and 
polynuclear cells. Beyond this is fatty tissue ; some 





Fic. 456.—Section showing diffuse inflammatory reaction. 
A well-marked giant cell is present. 


of it seems the result of organizing hemorrhage. In 
this outer zone is an area showing many giant cells. 

“IT see no evidence of tuberculosis. I am of the 
opinion that this is an example of early Crohn’s 
disease with some of the changes attributable to 
operative treatment.” (Fig. 456.) 


DISCUSSION 


Crohn’s disease in a child of this age seems 
to be distinctly rare. In a series of 178 cases 
studied in the Mayo Clinic (1941) only 3 were 
under 10 years of age; while the records of the 
Boston Children’s Hospital include but I case 
of Crohn’s disease (Ladd and Gross, 1941). 

In a series of 48 cases reported from the 
Lahey Clinic (1942), the youngest patient was 
aged 16. The occurrence of this condition in an 
infant of 18 months is reported in Holt’s Diseases 
of Children (1940). 

In this country figures for any large series 
are not available. Those which have been 
studied indicate that at this age the condition is 
uncommon. There has not been a case at the 
Victoria Hospital, Tite Street, during the last 
ten years. F. W. M. Pratt and S. L. Simson 
(1942) quote a case in a child aged 7 years, and 
one of their cases, though 18 at the time of 
operation, had a very similar sort of attack at the 
age of 11. Probably these few examples give a 
false impression of the rarity of the condition, 
as’ many more cases have certainly occurred. 
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However, comparatively few have been written 
up and hospital records are not readily available, 
partly owing to the present lack of clerical staffs 
and partly owing to the evacuation of many 
hospitals to safer areas. 

From the clinical point of view the onset is 
of interest. It is rare for this condition to start 
with acute symptoms. The majority of cases 
present a history of chronic vague abdominal 
trouble which antedates by a long period the 
development of physical signs. This statement 
is true at least for adults, although there is some 
evidence that an acute onset, resembling appendi- 
Citis, is more usual in childhood. Perforation in 
itself is quite a common complication of regional 
enteritis, but it usually occurs during the more 
chronic stages of the disease. Discovery and 
closure of the perforation at the first operation 
greatly simplified the subsequent management, as 
drainage alone would probably have resulted in 
an abdominal sinus with increased danger. 

From an aetiological point of view the results 
of our investigations have a certain interest. 
The occurrence of this lesion in association with 
a negative Mantoux reaction, though not in any 
way conclusive, is further evidence against the 
view, once widespread, that these lesions were 
atypical tuberculous reactions. 

Reviewing the pathological features noted, 
both at the time of the first operation, and in the 
specimens obtained, it appears likely that the 
initial lesion was an abscess, which developed in 
the submucous layer of the terminal ileum in the 
neighbourhood of its mesenteric attachment. 
Extension of infection, along the lymphatics or 
blood-vessels, would allow this to discharge 
through the serous coat in the region of the 
mesentery, with the production of the localized 
intraperitoneal abscess. Having closed off this 
sinus by suture and omental patch, subsequent 
extension of the abscess was presumably in the 
direction of the lumen of the gut, eventually 
producing the small ulcerated area found in the 
specimen. (This, of course, might have occurred 
in time even without interference, with the drain- 
age of the abscess, and would explain perfora- 
tions sometimes seen in this condition.) All the 
other changes in the bowel could be secondary 
to chronic inflammatory reactions in the lymph- 
glands draining the segment. (The latter would 
also explain extension of these secondary patho- 
logical processes to neighbouring bowel primarily 
unaffected.) The cause of such an abscess is 
impossible to determine. Blood-borne infec- 
tion may be the solution. The negative result 
on routine culturing of the pus from the abscess 
would fit in with C. G. Mixter’s suggestion 
(1935) that this condition is due to infection by 
an anaerobic streptococcus. 

It is difficult to see how the pathological 
features presented by this case could be explained 
if the initial change was a lymphoreticular 
hyperplasia affecting the lymphoid follicles of 
the intestine and the glands of the mesentery. 
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An infective basis for this condition would 
appear to accord more with the reports that 
cases presenting the typical naked-eye appear- 
ances of Crohn’s disease have undergone spon- 
taneous resolution. If the initial lesion in Crohn’s 
disease is infective in nature and localized in the 
bowel, then a case such as this in which early 
resection is performed should carry an excellent 
prognosis, as far as freedom from recurrence is 
concerned. 


SUMMARY 


A case of Crohn’s disease in a child aged 9 
years is described. 

A full account is given of the operative find- 
ings and subsequent course of the case. 

Some interesting features are discussed. 
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My thanks are due to Dr. Pinckney for his 
help and encouragement and to Dr. John Taylor 
for the pathological examination. 
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DELAYED PARAPLEGIA FOLLOWING FRACTURES 
OF THE VERTEBRE 


By LAMBERT ROGERS, SuRGEON CaPTAIN, R.N.V.R. 


PROFESSOR OF SURGERY, UNIVERSITY OF WALES 


WHEN paraplegia complicates a vertebral fracture 
it is usually a concomitant condition produced at 
once by the cord being nipped by a to and fro 
movement of one vertebral body on its neighbour. 
Rarely the onset of paraplegia is delayed so that 
there is an interval between the time of injury and 
that of the appearance of the symptoms of a 
spinal cord lesion. During this interval con- 
duction in the cord is unimpaired, its functions 
are normally discharged, and it would appear to 
have escaped damage. Numbness and paralysis 
then supervene, however, and may be either 
transient or lasting. 

The following are illustrative cases. They 
have been characterized by an interval between 
the injury to the back and the onset of the 
paraplegia. The delay in the appearance of 
symptoms is_ sufficiently unusual to excite 
comment and arouse speculation as to the nature 
of the pathological processes involved. 

Three instances occurred in Naval personnel, 
the fourth in a young woman. Two were due to 
cycling accidents, one to a crash in a fighter 
aircraft, and the other occurred as the result of a 
ship being torpedoed. Two patients have 
recovered completely, two only partially. 


CASE REPORTS 


Gase 1.—Blown up by torpedo explosion, 
walked to ship’s side, clambered overboard and 
swam away from ship ; then became paraplegic. 

On Déc. 12, 1943, a seaman, aged 22, was standing 
on the quarter-deck of his ship when a torpedo struck 
the side just below him. He next remembers sitting 
on the deck in a natural position, but does not know 
whether or not he was thrown into the air. His first 
impression was that he had not been injured at all. 
As the ship was sinking he got up, walked to the side, 


and climbed over, letting himself down into the water. 
After swimming about five strokes his legs suddenly 
became paralysed, so that he could neither feel nor 
move them. He felt no pain in his back. He 
succeeded in reaching the ship again and pulled 





FiG. 45§7.—Case 1. Crush fracture, L.1. 


himself on board. He could feel nothing from the 
waist down. He was later transferred from the 
sinking ship to a raft, thence to a dinghy and a corvette, 
and later that evening admitted to a hospital on shore. 
It was then noted that he had a tender swelling over 
the first lumbar vertebra, and X rays showed that the 
body was wedged. He now had retention of urine. 
Eight days later the deformity was reduced by the 
two-table method and a plaster jacket applied. 
Suprapubic cystostomy was performed. Four months 
after the injury there had been little if any change in 
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DELAYED PARAPLEGIA 


the paraplegia. He was incontinent of urine and 
feces, with sensory loss in the distribution of L.5 
and the sacral segments. He was unable to move 
either foot or toes. The body of L.1 was somewhat 
wedged (Fig. 457). He could flex and extend the 
knees and flex and adduct the hips, but extension and 
abduction movements of the hips were weak. Lum- 
bar puncture showed a sluggish response to jugular 
compression and the protein content of the fluid was 
55 mg. per cent. 

Laminectomy (D.12, L.1, and L.2) on May 29, 1944, 
revealed compression of the spinal cord within these 
limits and that it was pushed backwards at L.1. On 
opening the dura mater an old contusion of the cord 
and cauda equina was found, the conus being adherent 
to the dura and the nerve-roots matted together. 
Adhesions were separated as far as possible and the 
wound closed. 

Progress.—There was little improvement, the only 
motor change noted was ability to contract the ex- 
tensors of the toes—some sensation to light touch was 
now present in the area of the buttocks previously 
anesthetic. He was invalided out of the Service. 


Case 2.—Crash in Spitfire, pain between 
shoulders, no other sign or symptoms; para- 
plegia in 48 hours. 

A Sub-Lieutenant in the Fleet Air Arm, aged 22, 
made a crash landing in a Spitfire. He was not 
concussed and is clear about the incident. He dis- 
carded his harness, climbed out of the aircraft, and 
felt no ill effects except pain between the shoulders. 
He was admitted to a hospital in the vicinity of the 
crash. There were no abnormal neurological features. 

Forty-eight hours later both legs began to feel weak 
and numb. The numbness and weakness increased 





FiG. 458.—Case 2. Crush fracture, D.3, D.4. 


gradually. There was no sphincter disturbance. 
There was a partial flaccid paralysis of both lower 
limbs, the upper recti abdominis and the lower 
intercostals were partially paralysed. Abdominal 
reflexes were absent except for a slight flicker of the 
upper left. The left cremasteric reflex was absent, 
the right just present. Both plantar reflexes were 
extensor in type. There was a sensory level at D.10, 
pin-prick being blunted but not abolished below that 
level. Anzesthesia to cotton wool was apparent on the 
soles and toes of both feet. 
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Twenty-four hours later the weakness and numb- 
ness began to diminish. The right plantar reflex now 
become flexor, the left remaining extensor. From this 
time the paraplegia gradually subsided. He was 
placed on a plaster turning shell. Radiographs re- 
vealed a crush fracture of D.3 and D.4 (Fig. 458). 

Ten days later the cerebrospinal fluid obtained by 
lumbar puncture was normal (protein content 45 mg. 
per cent) and the Queckenstedt phenomenon was 
present and normal. He has made a complete re- 
covery and returned to duty. 


Case 3.—Cycling accident, walked a mii., 
then sat because of pain in back; unable to 
rise because of paraplegia. 

An engine-room mechanic, aged 19, was cycling 
down a steep hill when he was thrown by his machine 
striking a loose stone. He cannot recall how he felt, 
but he says he was “‘ winded ” for about a minute. He 





Crush fracture, D.3, 4. 


FIG. 459.—Case 3. 


then picked himself up, but as his back felt sore he 
walked, wheeling his cycle, for about a mile. He then 
sat down because his back was more painful, and 
after sitting for about five minutes lay down on the 
grass. ‘“‘ As soon as I lay down I couldna’ move.” 
A passer-by sent for an ambulance and he was taken 
to hospital, where he was found to have a crush 
fracture of D.3 and D.4 (Fig. 459), hypzsthesia up to 
the ensiform cartilage, inability to move the lower 
limbs, and retention of urine, for which suprapublic 
cystostomy was performed. He was immobilized 
in a plaster turning case. On lumbar puncture 
Queckenstedt’s phenomenon was present (i.e. no 
block) and the fluid was normal except for slight 
protein increase (60 mg.). Gradual recovery took 
place and the paraplegia completely passed off 
during the next few weeks. He has made a complete 
recovery. 


Case 4.—Bicycle in collision with car, picked 
herself up, taken by car to doctor’s house, walked 
inside ; numbness and paralysis. 

On March 17, 1944, a girl of 17 was knocked off 
her bicycle by a car. She picked herself up and was 
taken by car to her doctor’s house. She walked 
inside, but soon afterwards began to feel numb and 
her legs became weak and useless. She was taken to 
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hospital and found to have complete paraplegia below 
the costal margin. X rays showed a crushed vertebral 


body, D.8 (Fig. 460). She was placed in a plaster turn- 
ing cast, and on June 20 suprapubic cystostomy was 
performed. For atime she appeared to be progressing, 
some limb movements were apparent, and with these 





Fic. 460.—Case 4. Crush fracture, D.8. 


there was some sensory recovery, but as the condition 
then appeared to become stationary, and as there was 
no sign of recovery of the sphincters, operation was 
decided upon. 

Operation.—On Oct. 6 laminectomy of D.7, D.8, 
D.9 was performed. Sclerosed bone was found con- 
stricting the spinal canal at the level of D.8, and when 
the dura was opened here it was seen that the cord was 
pushed backwards. It was noticed also that the 
posterior spinal veins were distended below the level 
and collapsed above it. As the current in these veins 
is upwards, this was an indication of obstruction at 
this site. Further examination by detaching a slip 
of dentate ligament and rotating and retracting the 
cord, revealed a conical hump of bone in front of it 
projecting backwards and displacing it towards the 
line of the neural arches. The dura was opened over 
this bony hump, and with rongeurs and chisel this 
was removed. The dura was left open, the muscles 
approximated with catgut, the aponeurosis with fine 
silk, and the skin likewise. The operation was 
conducted under intratracheal nitrous oxide and 
oxygen anesthesia (Dr. F. Taylor) with the patient 
lying prone on the anterior half of a plaster shell. 


COMMENTS 


We may summarize our knowledge of vertebral 
injuries and associated spinal cord lesions as 
follows :— 

1. Vertebral fractures may at once produce 
cord injuries varying from mild contusion to 
complete severance. 

2. On the other hand, vertebral fractures may 
be symptomless and only discovered when a 
patient who is quite unaware that he has fractured 
his spine is being X-rayed for some other con- 
dition. This has been well recognized in certain 
occupations, e.g., miners (Owen Rhys, 1934). 
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3. Gross injury of the spinal cord, even to 
the extent of a complete transverse lesion leading 
to the death of the patient, may be produced by aq 
blow on the spine which has not produced 4 
fracture of the vertebre. This is exemplified 
by the following case :— 


Case.—Blow on back of neck, vertebrz not 
fractured, paraplegia. Hzmatomyelia—com. 
plete transverse lesion. 

A miner, aged 61, was struck on the back of the 
root of the neck by a falling pit prop at 10 a.m. on Feb, 
24, 1944. He remembered the blow and was con- 
scious of numbness and tingling in his arms and legs, 
but was unable to move them. He was carried out of 
the pit and taken to hospital, where it was found he 
had complete paraplegia and only slight movement in 
the arms. There was sensory loss below D.1, 
Radiographs of the cervico-thoracic region of the 
spinal column were negative. There was a gradual 
return of some sensation, but no motor recovery, 
Flexor spasms and pressure sores developed, and he 
died in May. An autopsy showed no fracture or dis- 
location, but there was a cystic area in the cord 
corresponding with the clinical level, filled with 
yellowish fluid regarded as old hemorrhage. 


4. The spine may be fractured without 
evidence of cord injury, but at a varying interval 
of minutes, hours, or even a day or two, paraplegia 
becomes apparent. This paraplegia may be 
either transient or lasting. 

These cases of delayed paraplegia, such as 
the four here recorded, are apparently rare. 
Inquiry among surgical friends and colleagues 
has not been productive of further examples, but 
in studying the case histories of Sir William 
Thorburn’s masterly clinical dissertation (1889), 
in which details of 45 cases of gross spinal injury 
are given, a case (No. 35) occurring in his practice 
is recorded :— 


A man, aged 30, fell out of a cart on to his back in 
the road, striking the lumbar region against the curb- 
stone. He got up, walked up stairs to the top of a 
warehouse, later drove home, and went to bed. 
During the day the limbs became partially paralysed 
and he lost control of the sphincters. The paresis 
passed off, but the sphincter disturbance remained. 


Thorburn also quotes a case of Péan’s recorded 
by E. Hart (1889) :— 


A man received a bite from a horse in the mid- 
dorsal region. At first this was supposed to be only a 
“pinch of the skin”. After some days, however, 
nervous symptoms began to come on gradually, and 
these culminated in complete paraplegia with urinary 
retention and severe local pains. Péan operated and 
removed some fragmental neural arches and _ the 
patient was restored to almost his normal condition. 
Commenting on this case, Thorburn suggests that 
probably the broken arches were secondarily depressed 
by movement or pressure. 


DISCUSSION 


What is the cause of the delayed paraplegia 
in these cases ? In the transient cases it 1s 
probably due either to subpial hemorrhage or to 
oedema, which, when fully established at a varying 
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DELAYED PARAPLEGIA 


interval after the injury, is sufficient to impair 
conduction in the cord. With absorption of the 
effusion in some 24 to 48 hours or even longer, 
according to the extent and severity of the lesion, 
conduction is once more restored. Such an 
explanation would appear to fit the facts in 
Cases 2 and 3. As they were not operated upon, 
however, it must remain speculative. Elsberg 
(1943) writes that hematomyelia may occasionally 
be delayed for some hours or even several days, 
and apparently even one or several months may 
elapse between the injury and the intramedullary 
hemorrhage (Benda, 1929; Else Cohn, 1931 ; 
Foerster, 1936). 

With Cases 1 and 4, however, paraplegia was 
delayed and persistent, and some light on the 
factors responsible was obtained from the findings 
at operation. In both of these cases bony com- 
pression was responsible for the persistent 
paraplegia, and in view of the case histories it 
would appear that this was the result of movement 
of the fragments subsequent to the initial fracture. 
Further movement of the displaced fragments 
had probably taken place as it might be expected 
to do in walking, say, with a fractured femur. 
Any deformity present would then naturally be 
expected to become worse and the displacement 
might bring about cord symptoms. That this 
does not often occur, however, is shown by the 
fact that old and symptomless fractures of 
vertebre are frequently discovered. Owen Rhys, 
of Cardiff (1934), has reported a series of 270 
cases of fracture in the dorsal and lumbar regions 
of patients who during a period of five years 
walked into his consulting room. None of these 
had sustained serious cord injury, most were 
unaware that they had had vertebral fractures. 

It has already been remarked that these cases 
of delayed paraplegia are rare, but their mere 
occurrence suggests that the complication is one 
to which any patient with a fractured spine may 
be liable, and the question arises, therefore, 
can this delayed paraplegia be prevented ? 
There can be little doubt that in its more serious 
forms, i.e. where bony deformity and later dis- 
placement has produced a delayed contusion of 
the cord, early recognition of the fracture and 
appropriate reduction and fixation would have 
prevented the further displacement and obviated 
the cord lesion. As the patients themselves were 
unaware of the fracture and brought about the 
displacement by in the one case swimming, in 
the other walking some distance, it is unlikely that 
this paraplegia can be avoided unless every 
patient who sustains a probable spinal fracture is 
kept lying in the position in which he was knocked 
over until radiology has shown an absence of 
fracture—a manifestly impossible condition. In 
the transient cases, moreover, if the suggested 
explanation is correct, no amount of immediate 
fixation is likely to abolish the oedema and 
effusion, which in any case appears to be absorbed 
rapidly. A more important problem is how to 


IN SPINAL FRACTURES 517 
handle one of these patients who has developed a 
late lesion. This question arose particularly in 
Case 3 of this series. When seen in hospital, 
paraplegia had developed after the patient had 
walked a mile following his accident, and there 
was good reason, therefore, to believe that late 
displacement had taken place in the spinal column, 
and any movement might increase this and 
perhaps render a mild, or at least incomplete, 
lesion more extensive or even complete. The 
patient was therefore kept lying flat on his back 
just as he had been brought to hospital, while an 
anterior plaster shell was made. He was then 
turned on this so that no movement of the spine 
took place, and the shell was completed posteriorly. 
It was then possible to handle him with impunity 
for X-raying, lumbar puncture to ascertain 
whether spinal block was present or not, and 
other investigations. 


SUMMARY 


1. Four cases of vertebral fracture are reported 
in which paraplegia occurred after an interval in 
which there were no cord symptoms. 

2. Such cases are rare. 

3. In 2 cases the paraplegia was transient, 
resolving completely in a few days’ time. In 
the other 2 cases it was persistent, and exploration 
was carried out with improvement in both 
following the removal of bony encroachment on 
the spinal canal. 

4. An explanation is advanced for the occurr- 
ence of this delayed paraplegia. 

5. Persistent delayed paraplegia is an indica- 
tion for operation and removal of the bone block 
produced by displacement of the _ vertebral 
fragments. 


I am indebted to the Medical Director- 
General of the Navy, and the Surgeon Rear- 
Admiral at a Naval Hospital for facilities for 
dealing with three of the patients, and Mr. H. 
Chitty for referring the fourth. For their 
assistance with details of the cases I am indebted 
to Surgeon Commander F. E. Stabler, V.D., 
R.N.V.R., Surgeon Lieutenant-Commander C. 
Langmaid, R.N.V.R., and Surgeon Lieutenant- 
Commander C. G. Scorer, R.N.V.R., and also to 
Mr. Arnold Aldis and Miss E. M. Wagstaf. 
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FURTHER OBSERVATIONS OF THE CLINICAL VALUE OF A 
GROWTH-PROMOTING SUBSTANCE IN WOUND TREATMENT 


By Capt. H. WERNER, R.A.M.C. 


SINCE the report by Lieut.-Col. A. B. Kerr and 
the author on the clinical value of a growth- 
promoting substance in the October, 1944, number 
of the JOURNAL (p. 281), a further 44 cases have 
been treated with Heart Extract Powder (H.E.P.). 
All the cases have shown indolence and intracta- 
bility towards orthodox treatment. The use of 
tissue extract was again, as previously described, 
confined to wounds which had been treated 
for a period of at least six weeks unsuccessfully. 
The majority of the lesions responded favourably 
to the treatment. Four cases can be classified 
as failures—three ulcers and one chronic wound. 
The same three groups as previously described 
were treated: (1) Ulcers, (2) Wounds by pro- 
jectiles, (3) Burns. 

In the last report it was mentioned that 
there was no opportunity to treat a control 
series of wounds subjected to previous treatment 
with penicillin. In the present series, 6 cases, 
which had been subjected to prolonged treatment 
with crude penicillin, responded successfully to 
LEP. 


CASE REPORTS 


CASES PREVIOUSLY TREATED 
WITH CRUDE PENICILLIN 


Case 1.—Pte. K. R. Shell wound of leg, January, 
1941. The wound over anterior surface of the tibia 
had healed very slowly, and after discharge from 
hospital broke down again in August, 1941. In 
spite of intensive hospital treatment since then (a 
year) no healing of the wound had been achieved. 
Last admission to this hospital, Dec. 28, 1943. 
Treated with Thiersch graft (failed), sulphanilamide, 
3 weeks crude penicillin. No progress was achieved. 
On Feb. 10, H.E.P. was applied on a raw area of 
3 sq. cm. Healing resulted in 5 days. The patient 
was discharged to his unit. 


Case 2.—L/Cpl. G. F. Admitted this hospital, 
Nov. 24, 1943. In September, 1942, knocked his 
right elbow. An ulcer formed over the olecranon 
bursa which resisted all treatment with sulphanil- 
amide, sodium sulphate, 4 pinch-grafts, secondary 
suture ; treatment in another hospital for 3 weeks 
with crude penicillin. The area of 2 sq. cm. healed 
in 7 days after the application of H.E.P. 


Case 3.—Gnr. F. R. Admitted this hospital 
Nov. 11, 1943. On Nov. 2, 1942, admitted to a 
British C.C.S. with desert sores of right popliteal 
fossa. Treated unsuccessfully in various hospitals with 
sulphanilamide, sulphathiazole, and sulphapyridine 
per os and locally. Complete immobilization in 
P.O.P. and several grafts were equally unsuccessful. 
Crude penicillin was applied for a period of 3 weeks 
without apparent success. H.E.P. led to the closure 
of the ulcer from 300 sq. cm. to 10 sq. cm. The 
ulcer, which is not yet healed, shows daily satisfactory 
progress. 


Case 4.—L/Cpl. H. Admitted this hospital, 
Dec. 8, 1943. Mine wound, Oct. 18. Wound on 
inner aspect of left leg below the knee. Treatment with 
sulphanilamide, flavine, eusol, and for 3 weeks with 
crude penicillin led to slight improvement only. The 
wound of 4 sq. cm. healed in 6 days under H.E.P. 


Case 5.—Sgt. G. L. Admitted this hospital 
March 21, 1944. Knocked the shin in October, 
1943. An ulcer formed on this place and was treated 
unsuccessfully from October, 1943, to March 21, 
1944, in another hospital, with sulphanilamide, acri- 
flavine, vaseline gauze, ultra-violet irradiation, 3 
weeks’ crude penicillin. H.E.P. was applied on 
March 25. On April 4 the three ulcers which were 
present on the anterior surface of the tibia had 
diminished in size from 6 sq. cm. to I°5 sq. cm. 


Case 6.—Pte. F. L. Admitted this hospital, 
Dec. 8, 1943. Shell wound buttock, Sept. 27. 
Treatment with sodium sulphate, vaseline gauze, acri- 
flavine, sulphanilamide, and 4 weeks’ crude penicillin, 
left a non-healing wound 1 cm. deep and 2 sq. cm. 
in surface. This wound healed in 12 days after 
application of H.E.P. 


FURTHER EVIDENCE OF A 
SYSTEMIC ACTION 


Further evidence has been collected about 
the general action of H.E.P. in that we have 
been able to apply H.E.P. to one of several co- 
existent wounds with the result that healing 
in the treated wound was accompanied by healing 
in the others. One case was of particular 
interest :-— 


Gnr. H. W. Admitted this hospital, Dec. 8, 
1943. A circumcision was performed on Nov. 25. 
No healing was apparent in the wound, and an ulcer 
formed, which in the middle of December covered 
nearly one-third of the glans penis around the 
orifice of the urethra. A second ulcer formed on 
the place of a small scratch on the scrotum. No 
evidence of V.D.; Kahn negative. Treatment with 
sulphanilamide, eusol dressings, and hypertonic saline 
baths was unsuccessful. Treatment with H.E.P. was 
started on Jan. 8, 1944. H.E.P. was applied only 
- a ulcer of the scrotum. In 17 days both ulcers 

ealed. 


Owing to unforeseen circumstances the treat- 
ment with H.E.P. had to be discontinued for a 
fortnight. The treated wounds responded to 
this interruption in two ways: in the smaller 
group healing proceeded satisfactorily, whereas 
in the major group the condition retrogressed 
again. After the treatment was renewed an 
interesting fact was observed—the patients who 
had larger lesions responded to the first application 
of H.E.P. with a protein shock: shivering, rise 
of temperature to 104°, P.R. 140. After several 
applications this reaction subsided. The fact 
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can be explained in the way that the interruption 
led to an accumulation of antibodies, so that the 
individual treated responded with a form of 
anaphylactic shock. 

Recently lesions caused by mustard gas have 
been treated with H.E.P. This work is being 
carried out in collaboration with the Anti-Gas 
Laboratories, R.E. 


OTHER CASE RECORDS 


CHRONIC ULCERS 


Bacteriology in all the undermentioned cases 
did not show any particular features. Staphy- 
lococci were the organisms present in the majority 
of the lesions. Kahn was always negative. 


A. Cases classified as Successful.— 

Case 1.—Bdr. W. M. T. Admitted this hospital, 
Dec. 8, 1943. Suffered abrasion in October, 1943. 
On this place over anterior aspect of lower third 
of tibia ar. ulcer formed. Treatment with acri- 
flavine, eusol, sulphanilamide, and sodium sulphate 
was unsuccessful. The ulcer increased gradually in 
size until it occupied an area of 35 sq. cm. All 
characteristics of an indolent ulcer were present, 
undermined and indurated edges and a floor without 
sign of active granulations. After 120 days of un- 
successful treatment, the ulcer healed after 35 days 
under H.E.P. apart from a small area measuring 
0:25 sq. cm., which broke down repeatedly before it 
eventually healed. 


Case 2.—Civ. Att. H. A. Admitted this hospital, 
March 3, 1944. Wounded in 1940 by bomb splinter. 
Deep laceration of dorsum of toe and traumatic 
amputation of big toe. After a prolonged recovery 
the wound healed. A minor injury in October, 1943, 
caused the formation of a small ulcer on the amputa- 
tion stump. Treatment with acriflavine, sulphanil- 
amide, and hypertonic saline during 12 weeks’ 
previous treatment in this hospital was unsuccess- 
ful. The lesion, measuring 1 sq. cm., healed, after 
oa days’ unsuccessful treatment, in 6 days under 

EP. 


Case 3.—L/Cpl. S. R. S. Admitted this hospital, 
Dec. 8, 1943. On place of small abrasion an ulcer 
formed in October, 1943, over anterior aspect of 
left tibia. After admission to hospital suffered 
minor abrasion on cradle put as protection over 
his leg. A deep ulcer formed on this place as 
well. Treated with vaseline gauze, sulphanilamide, 
iodoform without success. Both ulcers, measuring 
together 38 sq. cm., healed in 45 days under H.E.P. 
The ulcer on the right leg broke down after a violent 
knock on the scar. Treatment with sodium sulphate 
was unsuccessful. Lack of H.E.P. allowed renewal 
of treatment only after an interval of three weeks. 
During this period the ulcer had reached the size 
of 25 sq. cm. The effect of H.E.P. treatment was 
again successful. The ulcer healed this second time 
in 28 days. 


Case 4.—Pte. A. C. Admitted this hospital, 
Nov. 30, 1943. Injured leg at end of August. The 
abrasion became inflamed and an ulcer developed. 
Treatment consisted of sulphanilamide and tulle gras, 
vaseline gauze, saline dressings, and pinch-graft. 
The ulcer, measuring 4 sq. cm., healed, after 91 days’ 
failure, in 33 days under H.E.P. 
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Case 5.—Gnr. L. N. Admitted this hospital, 
Dec. 16, 1943. On Nov. 8, on place of a small 
furuncle an ulcer formed on right forearm. Resisted 
treatment—sulphanilamide, eusol, hypertonic saline 
—for 49 days. The ulcer, 2 sq. cm. in size, healed 
in 5 days under H.E.P. , 


Case 6.—Lieut. G. L. Admitted this hospital, 
Dec. 8, 1943. On place of furuncle in left axilla an 
ulcer formed which gradually increased in size and 
showed no healing tendency for 60 days under treat- 
ment with acriflavine, sulphanilamide, and vaseline 
gauze. This ulcer, 8 sq. cm., healed in 18 days 
under H.E.P. 


Case 7.—Bdr. J. S. Admitted this hospital, 
Nov. 30, 1943. Minor injury of left leg on Oct. 11. 
Treatment with sodium sulphate, vaseline gauze, 
saline, egg albumen, during a period of 42 days was 
unsuccessful. Healed in 23 days under H.E.P. 


Case 8.—Pte. Z. L. Admitted this hospital, 
Feb. 23, 1944. On place of small furuncle on dorsum 
of left hand an ulcer formed which resisted treatment 
with eusol, sulphanilamide, 14 days’ crude penicillin, 
and short waves, for a period of 49 days. The ulcer, 
with undermined and indurated edges, and § sq. cm. 
in size, healed in 6 days under H.E.P. 


Case 9.—Tpr. J. T. Admitted this hospital, 
Nov. 27, 1943. Knocked shin at beginning of 
September. An extensive ulcer formed, which, in 
October, covered the middle third of the anterior 
aspect of the right leg. Treatment with sulphanil- 
amide powder, vaseline gauze, and fixation in P.O.P. 
was unsuccessful. In December three other ulcers 
formed, two on the inner aspect of the leg below the 
knee and another over the calf. All the areas had 
the typical appearance of indolent ulcers. In 28 
days all ulcers healed under H.E.P., apart from an 
area measuring I sq .cm. over the anterior aspect of 
the shin. Lack of H.E.P. determined the discon- 
tinuation of this treatment. The condition retro- 
gressed and an ulcer formed also on the dorsum 
of the right hand. After three weeks’ interval 
treatment with H.E.P. was renewed and the ulcers, 
now measuring 28 sq. cm., healed in 36 days. During 
the interruption of the treatment with H.E.P., dressings 
with hypertonic saline and eusol were applied. 


Case 10.—A. E. F. Admitted this hospital, 
Dec. 8, 1943. Suffered for three years from desert 
sores on the right leg. Was treated with different 
methods in his unit without success. In hospital 
since September, 1943. The treatment consisted 
of saline dressings, application of red lotion, eusol, 
sodium sulphate, vaseline gauze, and sulphanilamide 
powder. No improvement resulted. In October, 
1943, another ulcer formed on the right forearm 
which showed the same resistance to treatment as 
the ulcer of the leg. After this prolonged period of 
unsuccessful treatment, including 120 days’ hospital 
treatment, H.E.P. was applied on the ulcerated area 
of the leg. The ulcer consisted of a whole system of 
minor ulcers which communicated under skin bridges. 
Treatment for experimental reasons was applied only 
on the ulcer of the leg. Healing started in all areas 
simultaneously, including the ulcer on the right 
forearm, which was covered only with a dry dressing. 
The ulcer healed in 45 days. The scar broke down 
in several minor areas on more than one occasion, 
but always healed rapidly under H.E.P. 
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Case 11.—Tpr. C. W. Admitted this hospital, 
Dec. 8, 1943. In beginning of October suffered 
minor abrasions on tibia. An abscess formed and 
was incised. No healing followed and soon an ulcer 
formed in this area. Treated in hospital unsuccess- 
fully with sulphanilamide, eusol, sodium sulphate, 
for a period of 120 days. The ulcer measured at this 
time 35 sq. cm. The floor was sloughing, the edges 
were undermined and indurated. This ulcer dimin- 
ished in size within 32 days to 2 sq. cm. Healing 
in this remaining area was very slow and lasted a 
further 32 days. 


Case 12.—Gnr. A. S. Admitted this hospital, 
April 18, 1944. In August, 1943, insect bite over 
right olecranon. An ulcer formed which resisted 
treatment for 240 days. Sulphanilamide, cod-liver 
oil, and flavine were used for dressings. The ulcer 
over olecranon bursa, measuring 2 sq. cm., healed 
in 10 days under H.E.P. 


Case 13.—Dvr. R. L. Admitted this hospital, 
March 7, 1944. Admitted to hospital suffering from 
essential hypertension. He had multiple xanthomata. 
One of these tumours was excised. The wound did 
not heal by first intention and showed no healing 
tendency for 5 weeks. Treatment consisted in 
sulphanilamide powder, saline baths, and _ saline 
dressings. The wound healed in 30 days under 
H.E.P. 


Case 14.—Spr. H. C. Admitted this. hospital, 
April 19, 1944. Noticed appearance of varicose veins 
in 1941. Ulcer on left ankle formed in April, 1943. 
Treated in hospital for five weeks; ulcer healed. 
Trendelenburg operation. Soon after discharge the 
ulcer broke down again. Treated in hospital for 
10 weeks without success—and 15 weeks in convales- 
cent depot. Treatment consisted of application of 
sulphanilamide powder, Peru balsam, vaseline gauze, 
eusol, and fixation in P.O.P., Lassar’s paste, and 
vitamin oil. After one year’s unsuccessful treatment 
the ulcer healed in 14 days under H.E.P. 


Case 15.—Dvr. A. N. M. Admitted this hospital, 
April 4, 1944. Admitted with a deep ulcer over 
medial aspect of right knee. Soon a_ second 
ulcer formed on the calf on the place of a small 
furuncle. Treated with crude penicillin, Thiersch 
graft. After 19 days of treatment no improvement 
was achieved. This ulcer healed in 14 days under 
H.E.P. 


B. Cases classified as Failures.— 

Case 1.—Gnr. F. K. Admitted this hospital, 
Dec. 8, 1943. Knocked the shin at beginning of 
December. A deep ulcer formed which showed no 
improvement after a variety of treatments. H.E.P. 
led to a quick improvement and after 28 days the 
ulcer appeared almost healed. At this time a haema- 
toma formed in the scar and further application of 
H.E.P. did not seem to influence the condition. 


Case 2.—C.P.0. G. C. Admitted this hospital, 
Dec. 8, 1943. In middle of September an ulcer 
formed on place of a small abrasion. The appearance 
was that of a typical indolent ulcer. Different 
treatments, including many weeks of treatment with 
H.E.P., did not seem to influence the condition. 


Case 3.—Pte. G. C. Admitted this hospital, 
Dec. 8, 1943. In July an ulcer formed on the second 
toe of the left foot. Different methods of treatment 
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were unsuccessful. Sulphanilamide powder, acrj- 
flavine, sodium sulphate, and crude penicillin were 
used. After treatment with H.E.P. the ulcer de. 
creased in size from 2 sq. cm. to 0°5 sq. cm., but this 
remaining area proved to be resistant for many weeks 
and the ulcer is still unhealed. 


Comments.—Some of these case reports 
strongly support the view that healing and non- 
healing are not due to local conditions. Infection 
in these cases appears to be of only secondary 
importance. Chronic ulcers start on exposed 
areas like ankle and lower third of shin, but this 
seems to be only the expression of a general 
condition of ‘non-healing’. Minor abrasions 
and small fyruncles on distant parts of the body 
become ulcers also and show the same ‘ non- 
healing’ or, if successfully treated, ‘ healing’ 
tendencies. Cases 3, 9, 10, 15, and the case of 
Gnr. H. W. described in the main report, appear 
to illustrate this view. H.E.P. seems to be a 
substance which affects not so much the local 
condition, but rather the general ‘ tendency to 
heal.’ 


CHRONIC WOUNDS 


Klebs-Loffler bacilli were excluded in all 
wounds. Repeated bacteriological examinations 
showed staphylococci and B. proteus as the most 
common organisms. 


A. Cases classified as Successful.— 

Case 1.—L/Sgt. P. M. Admitted this hospital, 
Nov. 11, 1943. On Feb. 5 wounded by bomb splinter. 
Perforating wound of right leg. The wound was 
treated mainly in P.O.P. with window and applica- 
tions of sulphanilamide for long periods, with sodium 
sulphate, and one unsuccessful pinch-graft. After 
270 days’ unsuccessful treatment the wound, 10 sq. cm. 
in size, healed in 52 days under H.E.P. 


Case 2.—Pte. R. C. Admitted this hospital, 
Dec. 2, 1943. On Sept. 24 shell wound of right 
ankle. Treatment by local application of sulphanil- 
amide, vaseline gauze, saline, eusol, and egg albumen. 
No improvement. After 70 days’ treatment the 
size of the wound remained unchanged—5 sq. cm. 
This wound healed in 48 days under H.E.P. 


Case 3.—Pte. P. M. Admitted this hospital, 
Dec. 8, 1943. On April 6 shell wound of both 
shoulders. ‘Treatment for 270 days with sulphanil- 
amide, acriflavine, and hypertonic saline left open 
two areas on both shoulders measuring 6 sq. cm. 
The wounds healed in 29 days under H.E.P. 


Case 4.—L/Cpl. W. T. Admitted this hospital, 
Oct. 21, 1943. Mine wound of right leg with fracture 
of fibula, Oct. 10. Repeated X-ray examination 
showed the presence of a small bone abscess. After 
100 days’ treatment the wound showed no improve- 
ment whatsoever. Healing of an area of 30 sq. cm. 
was achieved in 24 days under H.E.P., leaving only 
a minute sinus corresponding to the bone lesion. 


Case 5.—Lieut. H. R. Admitted this hospital, 
on Dec. 8, 1943. Sept. 30, shell wound. The 
wound showed practically no healing for 72 days 
under sulphanilamide and saline dressings. Healed 
in 17 days under H.E.P. 
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Case 6.—Lieut. J. O’L. Admitted this hospital, 
Dec. 8, 1943. Shell wound of leg, Oct. 1. Treat- 
ment with acriflavine, sulphanilamide, and saline left 
after 105 days a wound measuring § sq. cm. over the 
anterior aspect of the tibia. The wound healed in 
6 days under H.E.P. 


Case 7.—Lieut. P. M. Admitted this hospital, 
Dec. 16, 1943. Road accident, Dec. 15. Compound 
fracture left femur. Union of fracture proceeded 
satisfactorily. ‘Treatment for 73 days with sulphanil- 
amide, eusol, and Thiersch graft left an area of 
4 sq. cm. unhealed. This wound healed in 8 days 
under H.E.P. 


Case 8.—Spr. W. W. Admitted this hospital, 
March 29, 1943. Compound fracture of radius. 
Small wound of dorsal aspect of forearm did not 
heal, apparently owing to presence of bone infection. 
Removal of sequestrum on Jan. 6, 1944. The wound 
did not heal even after this operation, and 60 days 
after sequestrectomy the wound was still unchanged. 
The wound healed in 4 days under H.E.P. 


The following two cases are included in this 
series aS successes in spite of the fact that healing 
was not complete when the patients were evacu- 
ated to U.K.—but the wounds showed such 
good progress that eventual healing appeared to 
be almost certain. 


Case 9.—Bdr. W. M. Admitted this hospital, 
Oct. 21, 1943. Multiple mine wounds on Aug. 9. 
Severe bone injury of left hip. Apart from 
this injury, for which the patient was invalided to 
U.K., there were three wounds present, two on the 
right flank and one on the right arm, measuring 
together 50 sq. cm. These wounds did not show 
any ‘healing tendency’ for 160 days. The wounds 
reduced in size to 14 sq. cm. in 41 days under H.E.P. 
At this time the patient was evacuated to U.K. 


Case 10.—Spr. F. B. Admitted this hospital, 
Jan. 18, 1944. Car accident on Oct. 3, 1943. Com- 
pound fracture of right ankle. Ankylosis of ankle 
followed. Treated in P.O.P. with window: The 
wound present over the right ankle healed only very 
slowly. Treatment with sulphanilamide, eusol, saline, 
and one pinch-graft left after 181 days an unhealed 
area measuring 5 sq. cm. When the patient was 
evacuated to U.K., 30 days after the commencement 
of treatnfent with H.E.P., the wound, surrounded 
by extremely adherent scar tissue, was reduced to 
I'§ sq. cm. 


B. Case classified as a Failure.— 

Case 1.—F. N. Admitted this hospital, June 6, 
1943. On April 5 shell wound of right thigh 
and compound fracture of tibia. Union of the 
fracture was achieved, but the wound in the popliteal 
fossa did not heal. The wound healed under treat- 
ment with H.E.P. from 20 sq. cm. to 3 sq. cm., but 
broke down at this stage repeatedly. For one month 
the patient was again treated by fixation in P.O.P. 
On removal of the plaster the wound was bigger than 
ever. H.E.P. was applied again and this time it 
seems that final healing will result. This case is 
nevertheless classified as a failure as the delay in 
final healing was too long. 


Comments.—Wounds due to major injuries, 
mainly projectiles, sometimes acquire after a 
certain period the appearance of chronic ulcers. 
VOL. XXXII—NO. 128 
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These cases seem to present the same problem 
as the chronic ulcer. In another group the 
position of the wound—adhesions to muscles, 
tendons, or bones—causes the main delay in 
healing. Fixation in P.O.P. or grafting does 
not appear to have any influence in some of 
these cases. The action of H.E.P. seems to 
favour the ‘ healing tendency ’ against the locally 
conditioned ‘breakdown tendencies’ due to 
tension, etc. The normal rate of healing is not 
apparently sufficient to achieve this result. 
H.E.P. seems to turn the balance in favour of 
the constructive processes. 


CHRONIC BURNS 


Bacteriological examinations showed a variety 
of organisms. Healing and non-healing again 
did not seem to have any correlation with par- 
ticular bacteriological findings. 


Case 1.—Gnr. H. C. Admitted this hospital, 
Dec. 8, 1943. Suffered accidental petrol burns in 
October. Most of the burns healed quickly apart 
from some areas where healing was extremely delayed. 
An area of § sq. cm. on the left calf did not show any 
healing progress for 49 days. This area healed in 
21 days under H.E.P. 


Case 2.—Gnr. P. H. Admitted this hospital, 
Dec. 8, 1943. On Oct. 11 suffered accidental petrol 
burns of right leg and thigh. Treatment with 
sulphanilamide powder, tulle gras, and saline left 
an unhealed area after 100 days which showed no 
decrease in size for 42 days. The area of 10 sq. cm. 
on the inner aspect of the right thigh healed under 
H.E.P. in 21 days. 


Case 3.—Gnr: J. W. Admitted this hospital, 
Dec. 16, 1943. Suffered accidental petrol burns on 
Nov.: 21. Treatment with sulphanilamide powder, 
tulle gras, and saline dressings left an unhealed area 
30 sq. cm. in size which showed no progress what- 
soever for 42 days. This area healed in 32 days 
under treatment with H.E.P. 


Case 4.—Cfn. S. W. Admitted this hospital, 
Dec. 24, 1943. Suffered accidental petrol burns on 
Nov. 22. An area of 50 sq. cm. showed no progress 
whatsoever for 45 days. This area healed in 14 days 
under H.E.P. 


Case §.—L/Cpl. F. H. Admitted this hospital, 
March 8, 1943. Suffered accidental burns of face. 
An area below the left eye showed after three weeks’ 
treatment the appearance of a chronic indolent 
wound. In this case H.E.P. was applied at this 
period because it appeared important to achieve quick 
epithelialization to avoid contracture of the eyelid. 
The wound healed in 4 days under H.E.P. This 
case is included as a success in spite of the fact that 
experimental restrictions of at least 6 weeks’ indolence 
were not observed. 


Case 6.—Gnr. W. M. Admitted this hospital, 
March 5, 1944. Suffered extensive petrol burns in 
October, 1943. Treatment with grafts and sulphanil- 
amide left some areas measuring 4 sq. cm. which 
did not show any healing progress for 75 days. These 
areas healed in 6 days under treatment with H.E.P. 


Case 7.—Cfn. B.-J. Admitted this hospital, 
Nov. 11, 1943. Suffered severe petrol burns of 
34 
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hands and legs on Jan. 6. The burns of the right 
thigh and leg were extremely severe. The loss of 
skin in these areas was complete. Treatment with 
sulphanilamide and tulle gras and saline baths did 
not achieve any result. Several Thiersch grafts 
and pinch-grafts failed. The general condition of 
the patient deteriorated and he required repeated 
blood transfusions. In October H.E.P. was applied 
on the extensive raw area of the thigh and right leg. 
The response was almost immediate. Epithelializa- 
tion started from all edges and all the following grafts 
took 100 per cent. The patient’s burns were prac- 
tically healed by the beginning of February, 1944. 
Minor areas in the extensive scar tissue broke down 
ccasionally, but healed quickly under H.E.P. The 
patient left the hospital with almost full range of 
movements in hip- and knee-joints. This case illus- 
trates very well the postulate put forward in the 
previous report that the take of grafts depends largely 
on the ‘ healing tendency’ of the wounded area. 


Case 8.—P.O.W. (Italian) J. B. Admitted to 
this hospital, on April 29, 1944. This case is included 
in the series in spite of the fact that his burns are 
not yet healed. He suffered accidental petrol 
burns on April 9, 1944. He was treated with sulph- 
anilamide and tulle gras. The extensive burned 
areas on both thighs and legs were septic. The 
patient’s general condition deteriorated gradually 
and the burns showed not the slightest healing 
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tendency. The granulations were oedematous and 
multiple hematomas were present at each change of 
dressings. At this time, 42 days after the accident, 
when his local and general condition became daily 
worse, H.E.P. was applied. The result was almost 
immediate. His temperature dropped to normal, 
his mental outlook improved rapidly, and the appear- 
ance of the burns underwent an extraordinary change, 
They became flat and healing started from all edges 
and from small scattered epithelial islands. Within a 
fortnight the area decreased in size by a half. This 
case illustrated the postulate that the augmentation 
of the tendency to heal by growth-stimulating sub- 
stances may lead to an improvement in the genera] 
condition. 


Comments.—The experiences in chronic 
burns appear to justify the trial of H.E.P. on 
fresh burns. The final result in the treatment 
of burns depends largely on the balance of local 
sepsis and healing tendency, especially in the 
first stages. Therapeutic trials of fresh burns 
with H.E.P., not included in this series, appear 
to support this view. From a purely experi- 
mental point of view it will be difficult to assess 
these results. The results of chronic burns and 
the difficulty in dealing with burns where the 
balance has been turned in favour of the destruc- 
tructive processes, appear to justify such a trial. 





FRACTURE-DISLOCATION OF THE OCCIPITAL BONE 


By SELWYN TAYLOR, SurGEON Lt.-COMMANDER, R.N.V.R. 


“TRUE localized fractures’’, states the late 
Wilfred Trotter (1932), writing of the skull, 
“are not usually accompanied by much evidence 
of concussion or other general cerebral disturb- 
ance”. To what length this is possible is 
illustrated by the following case report. 


CASE REPORT 


History.—J. G., a seaman aged 31, was returning 
from shore leave on April 12, 1944, when he fell 
a distance of 9 ft. in the black-out from the boat 
deck to the main deck of a trawler which he had 
to cross in order to reach his own ship. He fell 
headlong and struck the back of his skull on the 
edge of a small coal locker constructed of mild steel 
plate j-in. thick. The quartermaster was standing 
only a few feet away at the time, and he stepped 
forward with a torch to find out what had happened. 
He found the seaman sitting on the deck quite alert 
and not dazed, searching for his upper denture which 
had fallen out of his mouth; the lower one, though 
slightly damaged, was still in place. There was 
plenty of blood about and he summoned an ambulance 
which arrived within five minutes and carried the 
man to Sick Quarters on a stretcher after a bandage 
had been applied to his head by the Sick Berth 
attendant. 

ON EXAMINATION.—He was not shocked or con- 
cussed, nor had he any other disability beyond a 
fairly straight 6-in. laceration of the scalp horizontally 
across the external occipital protuberance. He was 


therefore taken straight to the operating theatre and 





placed face down on the table, an improvised head- 
rest being made of sand-bags and pillows. 
OPERATION.—The scalp was shaved for an area 
about 3 in. beyond the wound and the skin cleansed 
with C.T.A.B.; this proved remarkably efficient 





Fic. 461.—Avulsed fragment of skull. 


for removing matted blood, grease, and dirt from the 
hair. Novutox, 2 per cent, was infiltrated all around 
the laceration, the skin edges were then excised very 
narrowly and bleeding temporarily arrested by mos- 
quito clips on the galea aponeurotica, and s 

pieces of grey paint were lifted out of the wound. It 
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FRACTURE-DISLOCATION OF OCCIPITAL -BONE 


was only at this stage that the full extent of the 
injury became apparent. 

An irregular area of the skull was missing, measur- 
ing about 4 by 23 in., and at the lower edge of the 
wound the bone was seen to be double banked, 
suggesting that the missing piece of occiput had 
been driven downwards like a shutter between the 
dura and the intact bone. The bone, which was 
the upper squamous part of the occipital, had been 
avulsed at the occipito-parietal suture on each side. 





Fic. 462.—Perspex splint in position. 


In Fig. 461 the lambda is seen at the upper part of 
the photograph and a small part of the left parietal 
has remained attached at the occipito-parietal articu- 
lation. It is noteworthy that the torcular Herophili 
escaped undamaged. The dura had not been punc- 
tured ; this was remarkable, as the impacted fragments 
were covered with sharp spicules. The bone lying 
between the intact skull and the dura was gently 
levered out piecemeal, and it was seen to be only a 
small part of the total area missing. The soiled 
bone edges were nibbled away with Stille rongeur 
forceps and the tissues repeatedly irrigated with 
I-I000 euflavine in normal saline ; the wound had 
to be extended at each end to give good access to 
the bone. It was now 2 a.m. and it seemed probable 
that there must be a piece of bone lying in the ship ; 
a signal was therefore made requesting a search at 
the site of the accident. 

The bone and scalp edges were dusted with 
sulphonamide powder and the latter were sutured in 


two layers with Chinese twist silk. A dry dressing . 


was applied and secured with a crépe bandage. The 
patient was returned to the ward in excellent condi- 
ton, his only complaint being a little puffiness of 
the eyelids from having to spend over an hour lying 
on his face. He was propped up in bed and a careful 
clinical examination made of his central nervous 
system. Biceps, supinator, patellar, and ankle 
‘flexes were all present normally and equally on 
uth sides. Only the left lower abdominal reflex 
could be elicited. Eye movements were full and the 
visual fields by rough measurement undiminished. 

¢ plantar reflexes were both flexor. After 15 gr. 
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each of sodium bromide and chloral he was soon 
asleep. Eight hours later he was started on a course 
of sulphadiazine, 2 g. being given four-hourly. 
Meawhile a messenger had arrived from the ship 
with a box containing what the captain described as 
“a small piece of material found in the scuppers, 





Fic. 463.—Wound after three weeks. 


the deck had been washed down before search was 
made’’. It proved to be the missing portion of the 
skull (Fig. 461). 





Fn 


Fic. 454.—Lateral radiograph of skull. 


PROGRESS.—Convalescence was uneventful. Alter- 
nate stitches were removed on the third day and the 
wound was clearly healing by first intention. The 
following day Surgeon Captain Lambert Rogers, 
Consultant in Neurosurgery, flew over to see the 
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patient. He suggested that as the patient felt so 
well sitting up in bed he might be allowed to sit up 
in a chair, and this was instituted the next day. The 
patient was got up gradually over a fortnight and 
made to bend his head down between his legs when 
sitting to restore his vasomotor tone. Whether or 
not this was of any use he certainly never suffered 
from any dizziness or headache and was allowed to 
go ashore by himself at the end of this period. Whilst 
lying in bed he discovered that when he tried to read 
the print below a poster on the wall opposite there 
was difficulty in seeing all the letters in the visual 
field at one time, but that if he focused farther along 
the line he could fill in the missing letters. Facilities 
for accurate mapping of his visual fields were not 
available, but it seemed clear that he had a scotoma 
and this could be explained by direct trauma to the 
occipital area of the brain. The lesion became 
progressively less but had not entirely disappeared 
at the time of his discharge from Sick Quarters. 
The scalp pulsated over the area previously 
occupied by the external occipital protuberance, and 
it was therefore necessary to give him some protection 
so that he could lean back without injury to himself. 
The Senior Dental Officer, Surgeon Lieutenant- 
Commander C. Elison, R.N.V.R., took an impression 
of the back of the patient’s head in ‘Alston impression 
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compound’; en this was sketched a suitably sizeg 
obturator in indelible pencil. This was cast jp 
plaster-of-Paris, and from a sheet of 4-in. Perspex, 
obtained from the nearby naval air station, a splint 
was made which had retaining side pieces over the 
ears rather like a pair of spectacles in reverse (Fig. 462), 
The patient was discharged tltree weeks after the 
accident and recommended.for shore service only until 
it is considered that bone-grafting can be carried out 
without undue risk of stirring up old infection (Figs, 
463, 464). 


I wish to record my debt to Surgeon 
Lieutenant-Commander C. Ellison, R.N.V.R,, 
for his help and skill in constructing the Perspex 
splint; to S.B.P.O. G. A. Bowyer for assistance 
at the operation; and to the dental mechanic, 
S.B.P.0. L. A. Brown. Last, but not least, | 
an indebted to Sub-Lieutenant Kay, photo- 
graphic officer at a Royal Naval Air Station, for 
the illustrations. 
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A URETERIC CALCULUS OF UNUSUAL SIZE 
By GEORGE MARANGOS anp G. E. PORTER 


FROM THE GOVERNMENT DISTRICT HOSPITAL, LIMASSOL, CYPRUS 


USUALLY ureteric calculi are small, their size 
varying from that of a pea to a date-stone, their 
length seldom exceeding 2 cm. Bigger ones 
are very occasionally seen, but the stone upon 
which we are about to report is surely a rarity. 


CASE REPORT 


History.—The patient was a Cypriot man, aged 
48, who had always enjoyed excellent health until 
some 7 years previously, when he was involved in a 
motor-car accident and sustained a fracture of the 
left side of the pelvis and a ruptured posterior urethra. 
He was operated on immediately. The urethra 
was sutured and suprapubic drainage was performed. 
He left the hospital cured after 50 days. 

Six months later he suffered from colicky pains 
in the left iliac fossa. On several occasions he passed 
blood and pus per urethram. He also had high 
fever and rigors. He was treated by several doctors 
with urinary antiseptics. 

Last year the signs and symptoms increased and 
the fever was more prevalent. The patient had 
become pale and wasted and suffered from anorexia. 
Four months before coming to the hospital the doctor 
who was attending him at that time had taken a 
radiograph. Here is the report: ‘“‘ In the left side 
of the pelvic cavity a long opaque shadow has been 
found. This is not likely to be a dilated ureter or a 
ureterocele, but belongs very probably to a foreign 
body, probably a drainage tube.” 

Two months later the patient came with his 
doctor in order to have the “ foreign body ”’ removed. 

On EXAMINATION.—He was a thin pale man. 
His heart and lungs. were normal, B.P. 160/80. 
There was a midline scar following suprapubic 


drainage. In the left iliac fossa there was slight 
tenderness ; deep palpation gave the impression of 
a long fixed solid lump. The left kidney was en- 
larged and tender, the right kidney normal. The 
posterior urethra had a step stricture of an advanced 
degree. 

Urine Examination.— 

Albumin +. Sugar, nil. 

Microscopical: Leucocytes, positive ; 
positive. 

Taking into consideration the shape and position 
of this lump, the clinical and X-ray examination 
showed it to be a calculus rather than a foreign body. 
A cystoscopy would have cleared up the situation, 
but unfortunately in spite of persistent dilatation the 
urethra was never stretched sufficiently to pass the 
instrument. An intravenous pyelogram (Fig. 465) 
showed a normal condition on the right, and on the 
left there was no excretion of dye into either the 
ureter or the kidney. 

OPERATION.—Under the diagnosis of ureteric 
calculus we operated in November, 1941, under 
ether anesthesia. 

’ An incision in the left iliac region was made 
8 in. long, extending from the anterior superior spine 
to the anterior inferior spine. After separating the 
muscles the peritoneum was pushed medially and 
the ureter was easily found. It was very dilated, 
very thick, and fixed firmly in the inflamed surroun¢- 
ing tissues, so that it was impossible to mobilize tt 
The ureter was opened over the calculus, which had 
to be broken in order to extract it in two pieces. 
Proximal to the stone there was some pus, but 
urine. 

Although the intravenous pyelogram showed 
function in the left kidney, this organ was left to & 
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removed at a future operation on account of the very 
serious condition of the patient. The ureter was 
sutured and the wound was drained. The extracted 
stone measured 6 in. in length (Fig. 466), and the 
chemical examination showed earthy phosphate. 





Fic. 465.—Intravenous pyelogram 25 minutes 
after injection. 


PROGRESS.—The post-operative course was normal, 
and the patient left hospital after four weeks fully 
recovered. Re-examination in March, 1942, and in 
July, 1944, showed the condition to be very satis- 
factory; intravenous pyelography on both occasions 
showed no function of the left kidney. He has put 
on 15 kg. in weight and refuses the proposed nephrec- 
tomy. 

Conclusion.—The size of the stone was so 
unusual that it was suggested that it might be an old 
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drainage tube from the previous operation. But the 
shape, the position, and the non-function of the left 
kidney left no doubt that it must be a calculus. It 
would not be improbable to consider the large size 
of this stone to be due to the previous fracture of 


ees 





Fic. 466.—The extracted stone. 


(x 9.) 


the left side of the pelvis, which involved the urethra 
and very probably the left ureter. 


SUMMARY 


A report is given of a case of ureteric calculus 
of uncommon size which was operated on 
successfully. 





VISITS TO WAR CLINICS 





THE CANADIAN NEUROSURGICAL CENTRE, HACKWOOD PARK, 
BASINGSTOKE 


DIRECTLY after the outbreak of war the Canadian 
Army Medical Service decided to send a neuro- 
logical unit overseas, fully equipped not only for 
surgery but for medical work and for psychiatry. 
Itwas to draw its staff chiefly from the neurological 
services of Montreal and Toronto, since these two 
centres contained the two largest plexuses of neuro- 
logists in the Dominion. Interest and activity 
in the treatment of nervous diseases had spread 
through Winnipeg and Edmonton westwards to 
Vancouver on the Pacific Coast, but the newer 
loci were as yet too thinly held to be able to 


contribute to the overseas unit without damage 
to the care of the troops training at home, to the 
civil population, and finally to the returning 
wounded soldier. Even as it was, the strain on 
the neurological resources of Canada proved 
considerable, and in spite of relief exchanges the 
various neurological specialties have had trying 
times at home and over here. They have not 
been alone in this. The war caught neuro- 
surgery in particular at a half-stage of its develop- 
ment, and because of the length of time required 
for training in neurology and the peremptory 
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demands of the personnel committees there has 
been a sharp falling off in disciples rather than the 
required increase. The purpose of these remarks 
is to indicate that the overseas Canadian unit has 
not been furnished without increasing the shortage 
at home, but their fine performance here has been 
an ample reward. 

The First Canadian Neurological Hospital was 
planned first as a semi-static unit. It was 
superbly equipped materially, and under the 





Col. Colin Russell. 


spell of Lt.-Col. W. V. Cone’s persuasiveness the 
hospital came overseas with more luxurious and 
expensive hospital furniture than surely ever 
went to war since Hannibal crossed the Alps. 
The idea was none the less fundamentally sound, 
that since improved fittings were become almost 
the birthright of the civilian there was every 
reason why they should be given to the soldier who 
defendedhim. Armed thus, the hospital proceeded 
overseas with Lt.-Col., later Col., Colin Russell, 
of the Montreal Neurological Institute, in charge 
of the Medical Division (with Major, later 
Lt.-Col., Hyland and Captain Richardson, from 
the Toronto General Hospital, as his aides), and 
Lt.-Col. W. V. Cone, of the Montreal Neuro- 
logical Institute (with Major, later Lt.-Col., E. H. 
Botterell, of the Toronto General Hospital, and 
Captain O. W. Stewart, Montreal N.I., as his right- 
hand men) in charge of the Surgical Division. 
With the advice of Dr. Gordon Holmes and 
others the site that the hospital has since occupied 
was chosen—Lord Camrose’s house at Hackwood 
Park, Basingstoke. Those who have followed 
the development of the Hospital on this lovely 
site have seen many changes, as expansion de- 
manded that the hospital should break out of the 
house and spread into a multitude of huts behind 
it. Time has finally brought a further alteration, 
because in 1943 a Plastic Unit of some size was 
added. This proved, as we shall learn, to be an 
invaluable partnership. The name of the hospital 
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Lt.-Col. W. V. Cone. 
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was then changed to that of Canadian Neurological 
and Plastic Hospital. 

The hospital staff arrived in batches of various 
sizes in the Spring and after of 1940, when the 
Atlantic crossing was a hazard indeed, and it 
cannot be gainsaid that the first year and more 
that followed the disappointment of hopes of 
immediate action proved to be a trying time, 
Everyone well remembers the days of the threat 
of invasion, when the Canadians were in the first 





Lt.-Col. E. H. Botterell. 


line of our Southern defences. And when that 
threat halted and became a diminishing probability 
it was but natural that it was succeeded by a 
reaction. We shall not forget the unselfishness 
and devotion of this volunteer force (where the 
voluntary part was for traffic in one direction 
only) and the doctors who accompanied them, nor 
wonder at a homesickness to which our own troops 
Overseas are no less subject. 

The first years were spent in the perfecting of 
a plan for the treatment of closed or blunt head 
injuries, for, apart from these, surgical admissions 
were at a low level. Lt.-Col. Cone showed 
particular enterprise in the management of 
compound fractures of the skull involving the 
frontal sinuses. Those with a lacerated wound 
across the forehead, severe bleeding from one or 
both nostrils, and X-ray evidence of fracture line 
involving both walls of the frontal sinuses were 
this especial field. This type of injury was at 
one time in this war very common in motor-cycle 
dispatch riders, and indeed was not often seen 
others. If a frontal flap is turned down the 
amount of anterior basal damage usually greatly 
exceeds that seen on the skull films, with great 
comminution not only of the frontal sinuses but 
of the ethmoids as well, with tears in the dura 
and pulped brain tissue plugging the holes and 
even protruding into the remains of the sinusés. 
Lt.-Col. Cone attacked these, exenterating the 
sinuses, sucking out damaged brain, and patching 
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the dura with fascia. (Cone has not published 
his large series of cases.) The radicalness of 
his operating provoked discussion and finally 
emulation. This important work, together with 
that on penetrating wounds of the sinuses by 
missiles, was carried on by the Neurosurgical 
Service. Another interesting innovation was 
Cone’s practice of performing a lumbar puncture 
at the time of dressing a cerebral abscess. When 
some 20 to 30 c.c. of cerebrospinal fluid are 
drawn off the walls of the abscess open up, and 
it is possible with suction and a good light to see 
the granulation-lined cavity in its full extent, 
and thus to replace a tube with certainty. The 
development of the head injury service was 
carried further with great vigour by Lt.-Col. 
E. H. Botterell, who succeeded to the surgical 
charge of the hospital when Lt.-Col. Cone 
returned to Montreal in the autumn of 1941. By 
that time the system of notification of head injuries 
introduced by the E.M.S. had become well estab- 
lished, and the Canadian Hospital sent out ambu- 
lances with surgeons to remove Canadian troops 
from the far distant hospitals to which many of 
them were first admitted. It must be confessed 
that these activities were regarded at times by 
the more conventionally-minded with some 
alarm. However, Lt.-Col. Botterell and his 
Canadians did much to prove that head injuries 
can be moved at any stage after injury and that it 
is a sensible thing to do if the transfer brings the 
patient into a milieu of highly-trained staff. 
The insistence of Lt.-Col. Botterell on the great 
advantages of nursing the unconscious man on 
his side (and in rare instances even on his face, 
the head being supported in a special Cone’s head- 
rest beyond the end of the bed), and on the water 
and protein requirements of such men, was an 
object lesson. The use of the Ryle tube and the 
giving through it of the high caloric intake worked 
out by their dietitian, Bertie Finlayson, saved many 
lives. It was no uncommon feat for the Canadian 
Neurological Hospital to bring about recovery 
in what came to be called the “ brain-stem 
group of closed head injuries ” after periods of 
unconsciousness running into many days or even 
weeks. Botterell did great work in proving that 
a Head Centre has something to offer in the care 
of closed head injuries, raising the level to some- 
thing scarcely attained elsewhere. It was from 
amongst these intensively studied cases that the 
interesting association of some subdural hemato- 
mas with contre-coup injuries was discovered, a 
work still to be published. The hospital received 
the fullest support from Col. Macfarlane, Con- 
sultant in Surgery to the R.C.A.M.C. overseas, 
in a campaign for the better treatment of head 
injuries. The excellence of the service rendered 
was made easier by the very great help given by 
the radiological services. The Canadians have 
been fortunate in having first Major Childe 
(Neurological Institute, Montreal) and later 
Major Eaglesham (Montreal) in charge of the 
X-ray Department. The advantages of having a 
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service of this kind, able to devote the whole of 
its time and thinking to neurological problems, 
brought impressive results. This has been so 
not only in the period so far discussed, but later 
in the true battle casualty era, as was witnessed 
by Major Eaglesham’s remarkable series of films 
showing air within the skull as an occurrence not 
only much more frequent than was supposed in 
the ordinary head injury, but in brain wounds 
caused by missiles. 

During the worst of the bombing of Britain 
the hospital acted by a special arrangement for 
the E.M.S., receiving casualties from a large 
area and helping with the civilian neuro-surgery 
of the district at a time when its normal outlets 
were impeded. 

The Dieppe raid in 1943 and, to a less extent, 
the hard period of training with live ammunition 
brought the hospital its first real experience of 
gunshot wounds. During a few months they 
treated 27 penetrating wounds of the head with 
laceration of the brain, with 1 death. This 
seemed to those with lively recollections of the 
last war to be almost too good to be true, but at 
the same time reports had come in from British 
neurosurgical teams in N. Africa which suggested 
that performance now was destined to be much 
better than it had ever been before. The factors 
chiefly responsible were reasonably early opera- 
tion, efficient suction, good lighting of the wound, 
and the intensive use of sulpha drugs. Lt.-Cols. 
Cone and Botterell had soon after their arrival 
conducted some animal experiments at Queen 
Square proving that a cavity could be made in the 
rabbit’s brain down to and opening the ventricles, 
and that this could be packed with sulphapyridine 
without ill effect. We were later to find from 
Alexander in Norman Dott’s Clinic that this was 
not true of sulphathiazole, although it can be 
used in sealed-off brain lacerations if there is 
no easy way of escape into the subarachnoid 
spaces or the ventricles. It has just been remarked 
that efficient lighting has proved a major factor 
of success, and we may well reflect under what 
handicaps our grandfathers and our forebears 
laboured in operating by gaslight. No wonder 
the optimum time for operation was day-time, 
and that operating theatres were built with 
especially large windows. We see the same plan 
still followed by our hospital architects, who 
little realize that the origin has vanished no less 
surely than Jamshyd. The balanced shadow- 
less, movable stand lamp seems to be super- 
seding the fixed ceiling lamp, and may in 
its turn have to give place to the mercury 
vapour strip-lighting that is both heatless and 
bactericidal. 

The original plan called for the use of the unit 
as a spécial C.C.S. in a static manner. It came 
to be used as a static hospital. “Teams were sent 
out as required and a series of excellent young 
general surgeons came to Hackwood Park for 
short periods for training in neurosurgery so as 
to take up some of the load when the battles came. 
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Mobile units had been available for service in 
the field, and they proceeded overseas in 1944 
under Major Keith, who had joined the hospital 
from Toronto in 1942. During 1943 the Cana- 
dian Army Medical authorities decided to instal 
the plastic unit in the hospital under Lt.-Col. 
Stuart Gordon, of Toronto. More huts had been 
built by this time and space was available. 
Partnership between the two specialities proved 
to be most valuable. There were a number of 
facial wounds with neurological complications 
where help could be well given, there were even 
more battle wounds where the advice of the 
plastic surgeons in the planning of scalp-flaps 
was invaluable. Sir Harold Gillies has published 
a brief paper on the subject, and there is no doubt 
that the revision in the lines most suitable for 
scalp excisions has been timely and welcome. 
However, on occasion the size of the flap that 
must be fashioned in order to obtain the closure 
and primary healing of a head wound where a piece 
of scalp has been blown away may be formidable, 
and it was a great boon that immediate consulta- 
tion within the hospital walls was possible. 

The following case represents a combination 
of neurosurgical and plastic enterprise :— 


Case 1.—Sgm. K. S., age 23. Date of operation, 
Sept. 30, 1944, 23.00 hr. Date of injury: Sept. 3, 
1944; high-voltage burn of scalp, skull, dura, and 
brain. Cranio-cerebral injury due to fall from 
telegraph pole. 

Surgeon: Lt.-Col. E. Harry Botterell. Assistant : 
Capt. W. D. Stevenson. Anesthetist: Major R. A. 
Gordon. Anesthetic: Pentothal intravenously. 

Pre-operative Diagnosis.—Cerebral abscess, left 
occipital lobe, containing gas. 

Post-operative Diagnosis.—Cerebral abscess, extra- 
dural abscess and necrosis of skull secondary to high- 
voltage burn with infection and osteomyelitis of skull. 
It is apparent that there has been an extensive electrical 
coagulation of skull with destruction of dura, necrosis 
of brain, and secondary infection to produce brain 
abscess and osteomyelitis of skull. 

CLINICAL SUMMARY.—On Sept. 3, 1944, this 
patient received a high-voltage burn to back of head, 
neck, and side of head, with destruction of ear, and 
fell off ladder, receiving a wound in left forehead and 
large gaping cut in right thigh. He was evacuated 
from France, finally arriving by air evacuation in 
Rooksdown House Hospital from Shaftsbury. First 
seen Sept. 27, 1944, at Rooksdown House, by Lt.-Col. 
Bottereli, when these positive neurological findings 
were made: (1) Headache and vomiting ; (2) Fixation 
nystagmus to right with photophobia ; (3) Very early 
papilledema; (4) Right hemianopia; and (5) 
Increased reflexes in right leg, but no disturbance 
of plantar or abdominal reflexes. Radiographs of 
skull were advised on the basis that the patient 
probably had an unrecognized depressed fracture or 
deep infection. Lumbar puncture should not be 
done. 

On admission to Basingstoke Neurological and 
Plastic Surgery Hospital on Sept. 30, the patient was 
very drowsy, with three to four diopters of papil- 
loeedema. He was almost completely aphasic, with 
gross weakness of right face, arm, and leg. 

Radiographs taken in the appropriate positions of 
brow-up and brow-down revealed a very large abscess 
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in left occipital lobe, but no changes in bone density, 
(See Major D. C. Eaglesham’s report.) 

X-RAY REPorT (Major D. C. Eaglesham).—There 
is a large collection of gas in the left hemisphere 
posteriorly. This contains a fluid level. By postur- 
ing, a cavity approximately 4 x 5:5 x 3 cm. js 
outlined. This lies in the parietal and occipital lobe, 
It lies 1 cm. deep to the internal table of the occipital 
squama adjacent to the left arm of the lambdoid 





FiG. 467.—Case 1. Result of combined neuro- and plastic 
surgery in electric burn involving bone and brain. 


suture. Its long diameter is anteroposterior. Medi- 
ally it extends to within 2 cm. of the midline. The left 
half of the lambdoid suture is slightly widened. There 
is no evidence of osteomyelitis. There is no pineal 
shadow. The gas and fluid containing lesion is con- 
sidered to be an abscess with gas-forming organisms. 

Opinion: Left cerebral abscess containing gas. 
Slight diastasis of lambdoid suture. 

OPERATIVE PROCEDURE.—A burr hole was made 
2 in. along the lambdoid suture and 1 in. below that 
point. Extradural pus was encountered. The bone 
was removed in a downward direction, revealing more 
extradural pus and pus in the bone. With Captain 
Stevenson’s assistance all dead bone was removed. 
This involved exposing dura across the sagittal sinus, 
the lateral sinus, and removing the outer table of the 
mastoid process and mastoid air cells. Finally, 
healthy bone, which bled readily, was encountered in 
all the circumference of this bone defect. 

By this time the cerebral abscess was protruding 
through the dural defect. The dural defect was 
considered to result from the burn rather than from 
destruction of dura by the infective process. Retrac- 
tors were passed through the dural defect and the 
walls of the abscess defined and opened. Con- 
siderable pus and gas was then encountered and the 
wound was lightly packed. 

The exposed dura and skull were then dressed 
with tincture of benzoin and sulphanilamide emulsion, 
soaked packing, tulle gras applied to the burn, and a 
moist dressing applied. The patient returned to the 
ward in considerably improved condition over his 
pre-operative state. 

During the course of healing of the brain abscess, 
the adjacent burned and granulating areas wert 
dressed and followed by the plastic surgery service. 
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Twenty days after the craniotomy was done the whole 
area was skin-grafted by means.of a dermatome graft, 
which was cut ‘nto stamps and applied to the granulat- 
ing area. This was done on the plastic surgery service 
on Oct. 20. ‘ 

Patient is now up and about the ward with no 
complaints. The wound is completely healed (see 
Fig. 467). The right-sided weakness has cleared ; 
optic discs are nermal, but he is left with a complete 
right homonymous hemianopia. 


Another example of the remarkable results 
that can sometimes be achieved will be learned 
from this description of the treatment of a 
wounded German prisoner :— 


Case 2.—P.0O.W. Hummer, German Army. 

CLINICAL SUMMARY.—On Aug. 18, 1944, this 
petient received a through-and-through gunshot 
wound in the right occipital region. No detailed 
history was available, but it was suggested by one of 
the Field Surgical Units through which he passed in 
evacuation that one of the wounds had been sutured 
in a German Medical Unit and that the patient was 
subsequently captured. He was evacuated by sea 
and was admitted to the C.N, and P. Hospital on 
Aug. 31. He was then conscious, apprehensive, and 
inclined to be arrogant. There was some mild 
stiffness of the neck and his temperature was 100°5° 
by rectum. 

Neurological examination was essentially negative 
except for a compte homonymous hemianopia. 
There were two dirty, gaping wounds, one just above 
the right ear and another in the occipital region. 
In both the edges were everted and ringed with 
unhealthy-looking granulation tissue. The wound 
above the ear showed evidence of having been sutured 
previously by German surgeon. From both wounds 
there was a seropurulent exudate, and from the larger 
of the two there was also some escape of cerebrospinal 
fluid. Palpation of the scalp between the two wounds 
revealed a marked comminution of the bone beneath. 
X rays demonstrated this comminution and, in addition, 
depression and in-driven bone fragments. He was 
begun on sulphapyridine by mouth after an initial 
dose intravenously and was also started on penicillin 
intramuscularly. 

Cultures taken from both wounds pre-operatively 
showed the same bacterial flora in each—namely, 
B. proteus, Staph. aureus, and coliform bacillus. 
Culture of old blood-clot and cerebral tissue at the time 
of operation showed the same organisms. Penicillin 
and sulphapyridine were continued post-operatively 
and penicillin was given intrathecally twice daily 
during the first three post-operative days. Spinal 
fluid showed 820 polymorphonuclear leucocytes, 60 
lymphocytes, 560 red blood-cells per c.mm., with 
a total protein of 471 mg. per cent. These figures 
represent the initial spinal fluid examination | pre- 
operatively. Culture of this fluid, however, was 
sterile and the spinal fluid remained sterile throughout 
his post-operative course. Lumbar punctures were 
done for the first six post-operative days as often as 
was necessary to maintain a normal spinal fluid 
pressure. (This procedure was followed because of 
the conviction that elevated spinal fluid pressure 
impedes the normal processes of healing, repair, and 
Tesistance to infection in the brain wound itself.— 
0. W. S.). The total number of polymorphonuclear 
leucocytes and lymphocytes as well as the total protein 
Steadily decreased with a reversal of the polymor- 
Phonuclear leucocytes and lymphocytes ratio until, 


.bone, cortex, and dura; 
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on Sept. 13, the spinal fluid was normal. The pres- 
sure remained normal after the sixth post-operative day. 

OPERATION NoTe.—Operation date: Sept. 1. 

- Surgeon: Major O. W. Stewart. Assistant : 
Lieut. (N/S) Reid. Anesthetist: Major E. H. 
Ainslie. Anzsthetic: S.P., N.O, O.. 

Pre-operative Diagnosis.—Through-and-through 
wound of occipital posterior parietal region on the 
right, with marked comminuted fracturing of bone 
and gutter wound of brain; both wounds grossly 
infected and cerebrospinal fluid leaking from the 
posterior wound. 

Post-operative Diagnosis—Same, with addition 
of large dural defect, in-driven bone fragments, and a 
wide opening into the lateral venticle. 

Operation.—Excision of both scalp wounds; 
reflection of scalp flap ; wide débridement of damaged 
mechanical irrigation and 
cleansing of wound; plugging of ventricle opening 
with fibrin foam ; repair of dural defect with fascia 
lata; primary closure of scalp. 

OPERATIVE PROCEDURE.—The scalp incision was so 
made as to excise both of the wounds and to join and 
extend them so that a scalp flap was reflected with its 
base towards the neck. All of the fibrinous exudate 
and purulent material was cleaned away and it was 
found that spinal fluid was leaking from a wide, 
gaping opening into the ventricle on the right side. 
A considerable amount of comminuted bone was 
lifted out and many in-driven fragments removed. 
As much of the cortex as could be seen to be devitalized 
and infected was removed by gentle suction and irriga- 
tion. While this was being done, a small cotton 
pattie was placed in the opening in the ventricle, which, 
by the way, had a string of choroid plexus coming out 
of it, acting as a sort of ventricular drain. Bone was 
then rongeured away for some distance about the 
wound until more healthy bone was reached and the 
bone edges smoothed with a chisel rongeur. The 
dural edges were then trimmed, and we were left with 
a very large bone defect and a dural defect which 
measured about 34 x 5 cm. and a large excavated 
brain wound, which had been débrided as thoroughly 
as possible, with an opening directly into the ventricle. 
Even though this was a two-weeks-old wound and was 
grossly infected, the size and extent of the wound, 
together with the ventricular opening, seemed to 
make any procedure excepting primary closure an 
extremely dangerous one and probably doomed to 
failure. It was therefore decided to deal with the 
wound in a manner which, before penicillin, would 
almost certainly have led to death, but which, in the 
light of our past experience, offered at least a consider- 
able degree of hope for success. A piece of fibrin 
foam about 2 cm. across was taken and soaked 
in penicillin solution, 5000 units per c.c. This was 
then placed into and just past the opening into the 
ventricle. After this had been done, sulphanilamide 
powder was gently dusted over the surface of the 
brain wound and fascia lata was taken from the thigh 
and used to repair the dura, using the very finest 
nylon with interrupted sutures for the fascial repair 
(Fig. 468). Penicillin was instilled into the wound 
beneath the fascial patch after it had been completely 
closed. 

Sulphanilamide was then dusted over the surface 
of the fascial patch and the exposed dura and bone. 
The scalp flap was then closed with interrupted nylon 
sutures ‘in the aponeurosis and then interrupted 
nylon for the skin. The wound was not drained. 
After complete closure, penicillin was _ instilled 
beneath the scalp flap. (Fig. 469.) 


$ 
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The whole procedure took about 44 hours, but the 
patient stood the operation extremely well and was 
given intrathecal penicillin at the close of the operation, 
plus a second injection of 50,000 units following 
operation. He had one injection of 50,000 units 
while on the operating table. 

The wound healed cleanly and at no time was 
there any evidence of inflammation or infection, 
either superficially or deep. After three weeks the 





FIG. 468.—Case 2. 
showing bone trimmed and fascial repair of dura. 


Photograph during operation, 


patient was up and about the ward with no complaints. 
The decompression was mildly excavated, soft and 
pulsating. There was, on discharge, about 50 per 
cent improvement in the original left field defect. 


BATTLE CASUALTIES 


The work which the Neurosurgical Service 
had set out to do came to fruition with the 
invasion of Normandy. In point of fact the work 
already done had been of inestimable service, but 
it had been in a large degree unpredicted both in 
duration and in amount, for it had been largely 
in the field of the closed or blunt head injury. 
In the last war these had never been segregated. 
When the fighting broke out across the Channel 
the Canadian Neurosurgical Unit went into 
action with an organization thoroughly prepared 
and tested. As things turned out the hospital 
proved: to have been placed in a strategically 
ideal situation, for it allowed them to function as 
a high-powered unit close behind the ports able 
to take their own Dominion wounded direct 
and British Service personnel as well. Later on, 
when air evacuation came in force, they were 
still within reasonable distance of landing- 
grounds and once more did a great work. 
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A very complete analysis of their material 
was presented by Lt.-Col. Botterell and his 
team at the thirty-second meeting of the 
Society of British Neurological Surgeons. The 
Canadian hospital had been specially selected for 
this meeting as a tribute to their Dominion 
colleagues with whom such happy bonds of 
association had been forged.- The series of 





Post?>perative 
indicating size of wound. 


Fic. 469.—Case 2. radiograph 


papers then given is to be published separately 
elsewhere ; it would steal their thunder to give 
the gist of them here. But it can be said that 
their over-all mortality was 4:09 per cent and that 
for cases with penetration of the dura and cerebral 
laceration the mortality was 7°6 per cent. The 
figures are a testimony not only to good surgery 
and to chemotherapy, but to excellent planning. 
It was no small task to admit between 20 and §0 
cases a day and to keep things running smoothly. 
From June, 1944, to March, 1945, head injury 
admissions were 1134. It speaks for the highly- 
trained nursing services that the work went 
through so well. All hospitals develop an in- 
dividuality of their own, a flavour, as it were, 
that distinguishes them. This was so at 
Hackwood Park. It derived in no small part 
from the strong personalities of the heads of 
divisions, who were most ably backed up by the 
Commanding Officers (in rotation: Col. C. E. 
Cross, Col. Van Ostrand, Col. R. C. Mont- 
gomery, and Col. Morley Harvie). Intense 
interest, hard work, a sincere desire to get to the 
bottom of causes of failure, and to dissect success 
so that it can be repeated, have been the character- 
istics of this Service, which none have visited 
without profit or left without regret. 
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SHORT NOTES OF RARE OR OBSCURE CASES 





A CASE OF BENIGN 


PAPILLOMA 


OF THE URETER 


By CONSTANCE M. OTTLEY 


MALIGNANT tumours of the ureter are not very 
uncommon, 182 cases having been reported 
(Scott, 1943). Primary benigh papilloma, on the 
contrary, is a rare condition. A search of the 
literature as complete as present circumstances 
allow has brought to light only 27 cases in which 
the diagnosis was verified by (1) inspection of the 
interior of the renal pelvis and entire ureter, and 
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Intravenous pyelography showed a normal left 
kidney and ureter. No dye was excreted by the right 
kidney ; its outline was normal in shape and size. 
Two attempts at retrograde pyelography on the right 
side ended in failure, for the catheter could not be 
persuaded to pass the obstruction. . 

OPERATION was carried out under avertin followed 
by gas and oxygen anesthesia. Because of a doubt 
whether the patient was fit for a one-stage operation, 





Fic. 470.—Section of tumour (low power). 


(2) microscopical examination of the tumour. 
Sixteen other reported cases have been rejected 
because they failed to satisfy one or both of these 
criteria. 


CASE REPORT 


An unmarried woman of 71 complained of passing 
a large quantity of blood with the urine three times 
within the previous twelve hours and of slight aching 
pain in the right loin during the same period. For 
the last two years she had noticed an occasional smear 
of blood on her clothing. She had otherwise been 
healthy all her life apart from an attack of appendicitis 
ayear before the present illness, for which appendi- 
cectomy was performed. 

Physical examination was negative. The urine 
contained much blood. Cystoscopy was carried out 
the same day. The bladder, including the ureteric 
orifices, appeared perfectly normal. The right 
ureter showed an intermittent discharge of large drops 
of blood, which emerged at frequent intervals with 
little force. On this side a ureteric catheter could be 
passed for 7 cm. only and provoked profuse and con- 
tinuous bleeding. On the left side the catheter 
passed up to the kidney and withdrew clear urine. 


the kidney was first removed and then, as her con- 
dition remained good, the ureter was exposed 
extraperitoneally. It showed a spindle-shaped en- 
largement about an inch long, the lower end of which 
was I cm. above the bladder. The ureter, excluding 
its intramural portion, was removed. The expanded 
part when opened was found to be occupied by a 
sessile mass of papillary growth encircling the entire 
lumen as a band 2 cm. wide. Histological examination 
showed the characteristic appearances of benign 
papilloma (Fig. 470). The kidney showed little 
change; the pelvis was distended, but little if at 
all dilated. 

Recovery was delayed by partial breaking down of 
the lumbar wound, but was otherwise uneventful. 


' Transurethral fulguration of the intramural part of 


the right ureter was carried out three weeks after 
operation. ; 

The patient has been under periodic observation 
during the three years which have elapsed since the 
operation. She has remained well, with no clinical 
or cystoscopic evidence of recurrence. 





REFERENCE 
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TWO CASES OF INTERNAL HERNIA 
By W. DOUGLAS PARK 


SURGICAL FIRST ASSISTANT, LONDON HOSPITAL ANNEXE 


THE rarity of internal herniz justifies the publica- 
tion of these cases. One case is of a well-known 
variety, but the second as far as I have ascertained 
is not a recognized entity. Happily both cases 
recovered from the intestinal obstruction that 
brought them to seek surgical treatment. 


CASE REPORTS 


Case 1.—L. S., female aged 54 years, was admitted 
on Jan. 1, 1944, complaining of abdominal pain all 
over, but worse in the lower part. She was well 
until the day of admission, when she was seized with 
sudden severe abdominal pain. She vomited twice ; 
the bowels remained confined. 

Previous History.—Six years previously strangu- 
lated inguinal hernia; five years previously hyster- 
ectomy ; four years previously appendicectomy and 
cholecystectomy. 

On EXAMINATION.—In obvious colicky pain. No 
mass could be felt, but the abdomen was tender all 
over, with muscle guarding. On rectal examination no 
abnormality was found. An enema gave no result, 
feces or flatus. 

AT OPERATION.—Operation was performed approxi- 
mately six hours after the onset of pain. The cecum 
was distended, but not so the lowerileum. The large 
gut was distended up to about the mid-transverse 
colon, where it was found pushed up by a mass below 
it. This was found to be caused by a hernial sac 
containing about half the small gut. The small gut 
was easily withdrawn, with relief to the distended 
large gut and the obstructed jejunum leading to the 
sac. The sac was found to be a paraduodenal hernia 
or left duodenal hernia (Moynihan, 1906). While the 
rest of the abdomen was examined, the gut again 
returned into the sac, so that it was essential to close 
the neck. This was done with catgut sutures, picking 
up the peritoneum carefully so as not to injure the 
inferior mesenteric vein in close relation to it. 

The patient made a complete recovery somewhat 
delayed by a mild wound sepsis. She was discharged 
on March 3, and when seen on May 2 was very well. 


Case 2.—E. B., male aged 31 years, was admitted 
on March 31, 1944, complaining of abdominal pain. 
Four days before admission he had some colicky 
abdominal pain which subsided. Twelve hours 
before admission severe colicky pain started and got 
worse. He vomited several times and could retain 
nothing. The bowels had not been open and. three 
enemata gave no feces or flatus, though he stated he 
felt full of wind. . 

Past History.—He had suffered from attacks of 
colicky pain, wind, and constipation practically all his 
life. Two severe attacks six and three years ago were 
relieved by enemata after admission to hospital. 

ON EXAMINATION.—He was a well-built young 
man, in obvious pain. The abdomen was tender all 
over. Rectal examination was negative. 

AT OPERATION.—This was performed fourteen 
hours after the onset of pain. On opening the peri- 
toneum the omentum presented and under this was 
seen small gut covered by peritoneum as if the 


peritoneal cavity had not been opened. In the upper 
left part of the abdomen were very distended coils of 
jejunum which led to the right side of the abdomen 
under the peritoneal layer. This peritoneal layer 
stretched from the transverse colon to the cecum, 
and it was thought to be a case of right duodenal 
hernia (Moynihan, 1906) into the fossa of Waldeyer, 
but it was found that there was no vessel in its anterior 
border. It was actually a double layer of peritoneum 
stretching from the transverse colon, then for about 
2 in. along the jejunum superficial to the mesentery 
of the small gut, then to the terminal ileum and 
cecum, which were drawn up. The edge of the fold 
was attached to the descending colon, thus forming an 


internal hernia with its mouth pointing to the left. 


superficial to the mesentery. It contained about 
three-quarters of the small gut, which was also rotated 
through 180°. There was no strangulation, and the 
gut was easily withdrawn. The obstruction was 
actually due to a sharp kink by adhesions of a loop of 
small gut in the sac, but not to the sac, and when 
separated completely relieved the obstruction. The 
fold of peritoneum was easily stripped from the 
ileum, cecum, and ascending sdlon, and remained as 
a double fold like an apron from the transverse colon 
and upper jejunum. Superficial to this was the usual 
apron of great omentum. The peritoneal fold was 
removed close to the colon. It was noted that the 
transverse mesocolon was very short and the ascending 
colon well fixed down. 

The wound healed kindly and the patient made an 
uninterrupted recovery. He was discharged on 
April 21. 


DISCUSSIONS 


Case 1 is an example of a recognized internal 
hernia and the sac is the result of the enlargement 
of a fossa frequently present from birth. Lee 
McGregor (1943) puts the figure at 20 per cent. 
There is, however, no reason to suppose that this 
case was one of developmental origin such as 
Andrews (1923) suggests. Houghton (1942) 
quotes Brown’s case as an argument against this 
theory, and his own case certainly did not support 
Andrews’s observations. They were in each case, 
however, dealing with a hernia into Waldeyer’s 
fossa. In my first case there had been ample oppor- 
tunity for adequate exploration of the abdomen 
and yet no internal hernia had been noted, so 
that there is considerable likelihood that the 
occurrence was recent. In this case, as Brown 
(1925) found in his case, reduction was easy, but 
it was so easy that scarcely had one metaphorically, 
speaking, turned one’s back before the small gut 
had returned to the sac as if loath to leave sv 
snug a resting place. Repair of the opening was 
thus a necessity and was successfully carried out. 

Case 2, with its history of colicky pain from 
childhood and the characteristically thin non- 
inflammatory type of peritoneal fold, appears to 
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‘be almost certainly a developmental abnormality. 


I have considered whether the peritoneal fold 
could be an abnormal arrangement of the 
omentum, but its complete separation from this 
structure, together with the fact that it extended 
on to the jejunum and contained no fat, make this 
most unlikely. Further, the omentum appeared 
normal. A possible explanation that I think 
should be considered is that the normal fixation 
of the colon had progressed further than usual, 
at the same time not being complete and leaving 
a fold such as was found. In favour of this is the 
short mesocolon with a relatively fixed transverse 
colon. Against it is the obvious possibility of com- 
plete fixation of the colon without any such fold. 
I have not found any record of a similar case, and 
present this case as a further example of the 
complex arrangement of folds and fosse that may 
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result from developmental abnormality or ex- 
aggeration of a normal process, even though I am 
unable to give a very satisfactory explanation of 
how or why the hernial sac arose. 


I wish to thank Mr. Butler for permission to 
publish these two cases and for the opportunity 
to undertake their treatment. 
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CARCINOMA 


OF THE PROSTATE IN A YOUTH 


By N. J. NICHOLSON 


SURGEON, COUNTY INFIRMARY, LOUTH, LINCS. 


THE following case of carcinoma of the prostate 
in a patient aged 1%,4s considered to be of some 
interest on account 0: “the youth of the patient. 

To quote Ewing (1940), “‘ The chief age of 
incidence, like that of hypertrophy, is the seventh 
decade, when 68 per cent of the cases occur, 
but the disease has been observed between 40 
and 50 years. Wolff (1899) collected 6 cases 
under 40 years, at least one of which (Billroth’s, 
1869) was probably true glandular carcinoma in a 
subject of 30 years. A rapid carcinoma with 
regional metastases in a youth of 17 years is 
reported by Gardiner and Cummins.” 


CASE REPORT 


J. B., aged 15, was admitted to the Louth and 
District Hospital on May 3, 1943. He had had no 
previous illnesses, but for three months he had had 
straining at micturition and loss of force of the stream 
for three months. For these symptoms he blamed 
the taking of beer at a wedding. That was the first 
time he had taken beer. There had been slight pain 
on micturition, no scalding, and no discharge. He 
concealed the symptoms from his mother, but she 
took him to see Dr. A. H. Russell on account of loss 
of appetite, loss of energy, swelling of the ankles and 
face, and pallor. He was admitted on account of 
these symptoms. 

Two days later, on May 5, he developed retention 
of urine. The writer saw him then. The bladder 
was greatly distended, reaching almost to the umbilicus. 
There was no evidence of disease of the central 
nervous system. This was confirmed by Dr. J. W. 
Brown, of Grimsby. After the administration of 
morphine sulphate gr. } and the local instillation of 
4 per cent cocaine hydrochloride, an attempt was 
made to pass a catheter. This was not successful. 
Under a general anesthetic a red rubber catheter was 
able to be passed easily and 24 oz. of urine were 
withdrawn. Rectal examination, with the bladder 


empty, disclosed a hard nodular prostate with pro- 
jections towards the rectum. An indwelling catheter 
was left in situ. 

On May 9g it was necessary to reduce a para- 
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Fic. 471.—Photomicrograph made from section of piece 
of prostate removed at operation (x 133). 


becoming a prominent feature of the case, and on 
May 13 and May 16 blood transfusions were given. 
Iron was given by the mouth also. 

On May 20 an attempt was made to cystoscope the 
patient, but it was not possible to make the cystoscope 
enter the bladder. Under a general anesthetic supra- 
pubic cystostomy was performed. _A large hard 
nodular craggy swelling of the prostate was present. 
The total size was about that of a tennis ball. A 
portion was removed for microscopical examination. 
The cut surface had the appearance of an unripe pear. 
The bladder capacity appeared only about 2 oz. 
Bleeding was fairly free. The incision was closed 
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about a Marion’s tube. The patient died the. 


following day. 

The Clinical Research Association reported that 
the section showed fibrous tissue infiltrated with a 
typical cellular carcinoma and covered by slough, 
“in spite of the patient’s reputed youth ”’. 

On May 10 a blood-count by the Clinical Research 
Association gave, among other facts, the following : 
Hemoglobin 35 per cent, R.B.C. 2,100,000. 

The red cells showed marked anisocytosis, 
poikilocytosis, and polychromasia. No nucleated red 
forms were found. The mean cell diameter was 
7-14. There was no evidence of leukzmia. 

Urinary examinations were made on several 
occasions by the Bruce Laboratory at the Grimsby 
and District Hospital. Small amounts of albumin 
were found and a few red blood-corpuscles. Some 
uric acid crystals were present. Cultures were 
sterile. 

On May 12 the blood-urea was only 20 mg. per 
cent. The report on the cerebrospinal fluid was as 
follows: 4 c.c. clear, colourless cerebrospinal fluid. 
Less than 1 W.B.C. per c.mm. Protein 35 mg. per 
cent. Chlorides 7co mg. per cent as NaCl. Culture 
—no pathogenic organisms. 

The blood Wassermann reaction was negative. 

An intravenous urogram, on May 12, showed a 
slight degree of bilateral hydronephrosis, more marked 
on the left side. A plain radiograph of the abdomen 
and pelvis disclosed nothing abnormal. There was 
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no clinical or X-ray evidence at any time of secondary 
deposits in bone. No post-mortem examination was 
made. 


In the case described by Gardiner and 
Cummins (1912), of San Francisco, the history 
was somewhat shorter, namely seven weeks. The 
symptoms had been colicky pains in the lower 
left abdomen and vomiting. The pain radiated to 
the left testicle. There was incontinence of urine 
and no hematuria. Later, the pain shifted to the 
right side of the abdomen and radiated to the 
right testicle. In their case there were second- 
aries in the retroperitoneal lymph-nodces. 


I am indebted to the Clinical Research 
Association for the photomicrograph. 
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DISLOCATION 


OF THE CUBOID 


By ALEXANDER MITCHELL 


CASE REPORT 


Squadron-Leader A. H., while walking on rough 
ground on Aug. 23, 1941, twisted his right foot, 
which became very painful and useless. 





FIG. 472.—Radiographs: A, before, and B, after, manipulation. 


On examination a few hours later the dorsum of 
the foot was swollen and tender and there was a 
peculiar indrawn appearance of the skin just proximal 
to the base of the fifth metatarsal bone. Radiography 
showed the condition to be that of dislocation 
of the cuboid inwards and upwards. 
While the displacement is evident in 
the antero-posterior picture, the only 
thing to be seen in the lateral one is very 
slight displacement of the cuboid with 
overlapping of its shadow by that of the 
fifth metatarsal. 

On manipulation under anesthetic it 
appeared that the attachments between 
the cuboid and the fifth metatarsal had 
been completely rent asunder. Reduc- 
tion was easily accomplished and after 
several weeks’ fixation in plaster restora- 
tion of function was complete and has 
remained so. 

Fig. 472, A shows the foot before, 
and B after, manipulation. 

There is not a reference to this 
dislocation in any of the literature at 
present at my disposal. 


My thanks are due to Surgeon 
Rear-Admiral Hull for permission to 
use the radiographs taken by his staff. 
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A CONSERVATIVE OPERATION FOR SEVERE HAND INJURY 
By GEORGE A. POLLOCK 


SURGEON E.M.S., DEPARTMENT OF HEALTH FOR SCOTLAND 


AMPUTATION at the site of election is a simple 
method of dealing with a severely lacerated limb. 
When treated in this manner, the patient can 
usually be assured of a rapid, uneventful con- 
valescence and of an early discharge from hospital. 
The provision of a suitable prosthesis subse- 
quently will permit, in suitable cases, of an early 
return to some form of gainful employment. 


in addition to which the associated metacarpal bones 
were fractured. The fifth metacarpo-phalangeal 
segment was intact except for a compound fracture of 
the proximal phalanx of this finger. Multiple metallic 
bodies were seen lying in the palm. 

The lacerations were so extensive that one’s first 
reaction was to amputate through the lower third of 
the forearm, but on second thoughts a more con- 
servative procedure was adopted. The metacarpal 





Fics. 473-47_ }-Photographs, taken seven months after injury, showing the usefulness of the ‘ hand’. 


The simplicity of procedure and the straight- 
forward nature of the subsequent phases of 
treatment recommend this method. Simplicity 
and rapidity, however, is not the answer to this 
problem. Our objective is not to show a rapid 
turnover of a large number of permanently 
crippled men. Our aim is to treat each case as 
an individual problem so that at the time of 
discharge from hospital our patients will possess 
limbs as completely sound functionally and 
anatomically as it lies in our power to make them. 
It must be realized that the possession of a natural 
limb, even although somewhat impaired in 
function, is preferable usually to a prosthesis. 
No pain should be spared to conserve as much of 
a member as is functionally useful, even though 
the immediate surgical procedure is more difficult 
or the subsequent period of convalescence more 
prolonged. The technical steps may be more 
difficult and the convalescence more prolonged, 
but the result, when successful, is well worth the 
additional amount of effort expended. That 
conservatism is well worth while is demonstrated 
in the following case. 


CASE REPORT 


J. S. was admitted to an E.M.S. hospital on June 
29, 1943, with extensive lacerations of the left hand, 
face, and abdomen, which had occurred as the result 
of the accidental explosion of a faulty mortar fuse. 
The skin and soft tissues of the dorsal and palmar 
aspects of the hand were extensively destroyed. A 
traumatic amputation of the thumb had occurred at 
the metacarpo-phalangeal joint. The index, middle, 
and ring fingers were also missing at the same level, 


bones of the index, middle, and ring fingers were 
removed at the carpo-metacarpal joints. This 
permitted: re-grouping of the remaining interossei 
muscles in equal proportions round the first and 





FiG. 476.—Radiographs of the ‘ hand’. 


fifth metacarpal bones. It was then possible partially 
to cover the base of the first metacarpal bone and its 
re-grouped muscles with skin. The lacerations of the 
fifth finger were sutured, and the ‘ two-finger stump ’ 
so formed was surrounded with vaseline gauze dressing 
and fixed in plaster-of-Paris. Dressings were carried 
out at ten-day intervals, and on each occasion the 
‘two digits’ were approximated towards each other 
so that the intervening gap was reduced in size. 
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On Oct. 27 the little finger was amputated through 
the centre of the middle phalanx, as it was felt that 
this would give a more controlled ‘ pincer movement ’. 
Occupational therapy and physiotherapy were 
begun ten days later. 

The patient was both co-operative and intelligent 
and, as the accompanying photographs show, has made 
excellent progress. At the time of his discharge on 
Feb. 3, 1944 (roughly seven months after his injury) 
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he can write, use a knife and fork (Fig. 473), work with 
a chisel (Fig. 474), or raise a cup to his mouth (Fig. 
475). His grip is good and he has got a useful 
‘hand ’ (Fig. 476). 


I wish to express my thanks to the Department 
of Health for Scotland for the permission to 
publish this case. 





REVERSE SPONDYLOLISTHESIS 
By E. H. HAMBLY 


SURGEON, E.M.S. ROYAL NATIONAL ORTHOP#DIC HOSPITAL 


REVERSE spondylolisthesis is a condition which is 
extremely rare. The accompanying radiographs 
show a spine with this congenital abnormality. 





FiG. 477.—Radiograph of spine at 2 years of age. 


The first picture was taken in 1936, when the 
patient was two years of age; the second one 
shows the condition at the age of ten (Figs. 
477 478). 

The third and fourth lumbar vertebre have 
become fused, and lie posterior to the body of the 
fifth lumbar vertebra. Furthermore, the body of 
the second lumbar vertebra has sunk to lie upon 
the body of the fifth lumbar vertebra. 


The patient is a girl, who was originally 
treated at the age of ten months with a back 
splint. At the age of 2 years she had great 
difficulty in walking, and at 2 years 6 months was 
treated in bilateral extension in a plaster bed. 

To-day, at 10 years of age, she has a complete 
bilateral spastic paraplegia. Four months ago 
she was walking with difficulty with an ugly gait. 





Fic. 478.—The spine at the age of I0 years. 


She has since had both knees straightened and 
both Achilles tendons elongated. 

She is now walking well. The question of 
exploration of the affected nerves has been 
considered, but as her present condition is 
relatively satisfactory, it has been decided to 
leave the spine alone. 


I should like to thank Mr. V. H. Ellis for his 
kind permission to publish the case, and als 
Mr. E. Laming-Evans, C.B.E., for his help i 
regard to the present treatment. 
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BASAL-CELL CANCER OF FACE WITH METASTASES — §37 


th 
4 BASAL-CELL CARCINOMA OF FACE, WITH REMOTE 
METASTASES AND PATHOLOGICAL FRACTURES 
nt | By ALEC SINGER 
to | ORTHOPDIC SURGEON, OLDCHURCH COUNTY HOSPITAL, ROMFORD 
REMOTE metastases from a basal-cell carcinoma On further questioning, she stated that she had 


extremely rare, and for them to cause patho- had an “ ulcer ” which had commenced just below the 
logical a . even rarer. The gp inner side of the right eye, and that it had never healed, 
case I have been able to find in the literature is but had gradually grown larger over a period of about 


2 bor i led h 
that described by Willis (1930). In the rare — a and that it had never troubled her very 


instances. where metastases occur they are X-ray examination showed pathological fractures 
generally confined to the regional lymph-glands. of her femora (Fig. 480). I assumed that the fracture 
|Willis (1934), who reviewed the literature, on the right was spontaneous, while that on the left 
ly |accepted only three examples of remote metastases, 
ck |and since then the only other case described has 
sat been that of De Navasquez (1941). 
aS The present case is thought worthy of report 
hecause of the following features: (1) The 
tte unequivocal appearance of basal-cell carcinoma 
go |presented by the primary neoplasm. (2) The 
it. |metastases in bone. (3) The pathological frac- 
tures of the femora. (4) The regional lymph- 
glandinvolvement. (5) The comparatively benign 
course of the primary neoplasm. 


CASE REPORT 


The patient, Mary D., aged 72, was admitted to ; : . 
this bosnual on March 30, wily following a fall at FIG. emai Pepe pathological frac- 
home. Apparently she attempted to climb the stairs ‘ 
on her way to bed and put her right foot on the lower 
stair in order to commence the ascent. The leg 








followed direct trauma to an already involved bone. 
There were also secondary deposits in her pelvis, but 
further radiographs of the upper and lower limbs, 
chest, and skull showed no evidence of metastases. 

She died on April 4, following hypostatic 
pneumonia. 

At AutTorpsy.—This was performed by Dr. F. 
Camps on April 5. The external appearance showed 
her to be a thin, wasted, elderly woman, with an 
extensive ulcerated area involving the right cheek, 
upper lip, and nose, and extending down to the jaw. 
There was also a secondary ulcerating area in the right 
submaxillary region. In appearance these resembled 
rodent ulcers. There were also fractures involving both 
femora in the upper third, both of which on section 











showed areas clearly neoplastic in character, at the site 

of fracture. No involvement of meninges or brain. 
Both lungs showed extensive consolidation of the 
ind lobar type. There was moderate hypertrophy of the 
left venticle and atheroma of the aorta with some 
of puckering. The valves were healthy. The pul- 
een monary arteries were narrowed. _ ' ; 
is The liver showed chronic passive congestion and 
. the kidneys fine, ischemic changes. There was 
to Fic. 479.—Photograph of patient, showing basal-cell involvement of the right ilium with secondary 

carcinoma eroding face. Note well-marked ‘rolled’ deposits. 

_ HISTOLOGICAL EXAMINATION (Dr. Gilmour).— 
his | 1. Two portions of skin showing basal-celled 
als: apsed under her and she fell on to her left side. trabecular carcinoma and chronic inflammation in 
- 2xamination, she was a frail old lady with obvious _ the dermis and subcutis, with ulceration of most of the 

ieral fractures of the upper thirds of the femora. surface (Fig. 481). 
€re was a large, ulcerating neoplasm, with a 2. Portion of femur. Much similar secondary 
'|.0lled’ edge, on the right side of her face, which _ basal-cell carcinoma in spongiosa, porotic cortex, and 
rxtended on to the upper lip and had destroyed it in periosteum (Figs. 482, 483). 
a9 There was also a secondary ulcerating neoplasm 3. Portion of ilium. Similar secondary carcinoma, 
the right submaxillary region (Fig. 479). some of it necrotic. 
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DISCUSSION 


It is now certain that transitional types 
between typical basal-cell carcinoma and squamous 
epithelioma exist, since both probably arise from 


1 


Fic. 481.—Section of skin showing basal-cell carcinoma with chronic 
inflammatory changes in dermis and subcutis, and ulceration of surface. 


(x §0.) 


the same germinal layer, though these transitional 
types show some degree of differentiation in 
either the primary neoplasm or its metastases. 
In the case reported here, the cells are quite 





Fic. 482.—Section of femur showing invasion by 


basal-cell carcinoma. (x §0.) 

typical morphologically, and the metastases 
in the bone show no change in the degree of 
differentiation. 

Spies (1930) states that after a careful search 
of the literature he has been unable to find any 
case in which definite, unmixed, basal-cell 
carcinomata arising from the skin gave rise to 
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widespread or distant metastases. However, 
Morton (1926) states that basal-cell carcinomatg 
might give rise to regional metastases. 

The mode of spread in this case is probably 
by two routes: (a) By the lymphatics to the 
submaxillary lymph-node, thus behaving 
like an epithelioma; (6) By the blood. 
stream, possibly as the result of direct 
erosion and infiltration of the angular vein, 
Albeit there was no macroscopical evidence 
of secondary deposits in the lungs, it js 
probable that there were minute malignant 
emboli present and that these cells had then 
passed directly into the systemic circulation, 
either by the method of spread as described 
by Schmidt or by direct passage through 
the pulmonary capillaries, and their further 
distribution as systemic arterial emboli. 

In the case described by Willis (1930) 
he states that the neoplasm had a structure 
almost accurately intermediate between 
rodent ulcer and squamous epithelioma. 
This intermediate stricture was adhered 
to throughout an “‘ umusual metastatic life 
history.” In this case the structure through- 
out is entirely that of a basal-cell carcinoma. 


My thanks are due to Dr. E. Miles, 
Medical Superintendent, for permission to publish 
the case notes; and I am extremely indebted to 
Dr. C. B. Limerick for his able photography of 
both the patient and the histological sections. 





Note 


Fic. 483.—High-power view of Fig. 482. 
typical malignant cells. (x 500.) 
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IN AN OBTURATED HERNIA 
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OF THE OVARY AND FALLOPIAN TUBE IN 


AN OBTURATED HERNIA 


By D. P. VAN 


MEURS 


ASSISTANT SURGEON, COUNTY HOSPITAL, FARNBOROUGH, KENT. 


OBTURATOR hernia is an uncommon condition, 
and, when strangulation occurs, the diagnosis 
is not often made pre-operatively. In cases 
presenting as acute abdominal emergencies, this 
failure of diagnosis is not of great importance, 
so long as the condition is recognized at operation 
and the methods of releasing the strangulation, 
removing the sac, and repairing the orifice are 
familiar to the surgeon. 

The importance of an accurate diagnosis is 
greater in those cases which have not resulted in 
strangulation, but which give signs of intermittent 
obstruction. 

A case record is given in which the pre- 
operative diagnosis was not made, and yet on the 
history, symptoms, and physical signs there 
should have been little difficulty. 


CASE REPORT 


History.—Mrs. D. B., aged 44, was brought into 
this hospital on Nov. 3, 1943, with a 15 hours’ history 
of pain in the right iliac fossa, the right lumbar region, 
and down the inner side of the right thigh. She had 
nausea from the onset and had vomited once after 
taking a dose of bicarbonate of soda. Her bowels had 
not been open on the day of admission, but had 
previously been regular. There was no report of 
upset of micturition, but there had been some irregu- 
larity of her periods, presumably menopausal. The 
pain was moderately severe, steady in character, and 
most felt in the right iliac fossa. T. 99°, P. 72, R. 18. 

She had had three previous similar, though milder, 
attacks, each lasting three days, and occurring I year, 
8 months, and 4 months before admission. 

She had rheumatic fever at the age of 14, a normal 
pregnancy 15 years ago, and for 15 years had occasional 
flatulence and epigastric pain occurring 1-3 hours 
after meals. 

On EXAMINATION.—Her general condition was 
good. Her tongue was slightly furred. There was 
no abdominal rigidity, but there was deep tenderness 
with some guarding low in the right iliac fossa: No 
mass could be felt; rectal examination showed no 
abnormality, but a vaginal examination revealed a 
small tender lump in the right fornix. The uterus was 
of normal size and mobility. 

_No other physical signs were elicited, and no 
diagnosis was made at this stage. The possibility of 
the case being one of obturator hernia was suggested, 
but, in view of the absence of signs of obstruction to 
the bowel, the idea was dropped. 

The patient was watched, and the symptoms 
subsided somewhat over the next four days, except 
for the temperature, which rose irregularly to 100° F. 
The pulse showed a slight increase. 

On Nov. 8 her symptoms became a little worse, 
and, still without making a definite diagnosis, I decided 
to operate. 

AT OPERATION.—Through a lower midline incision, 
the mass felt per vaginum was found to be a partially 


cystic right ovary, tightly jammed against the inner 
opening of the obturator canal. A loop of the right 
Fallopian tube was firmly fixed in the canal, with 
the fimbriated extremity just showing behind the 
ovary. 

The ovary was first removed, and then the tube 
divided at the uterine end. The orifice was enlarged 
by spreading the blades of a hemostat, and the tube 
withdrawn. Dark blood-stained fluid escaped. The 
tube was very elongated and gangrenous. The 
peritoneum forming the sac came out with the tube, 
the hernia being of a sliding type. The orifice 
admitted the little finger and was about 2 in. long, 
although the exact course that the hernia had taken 
could not be defined. 

The peritoneum covering the obturator orifice was 
repaired, and the abdomen closed without drainage. 

PROGRESS.—The patient made an_ excellent 
recovery, but had adductor weakness which gradually 
improved with physiotherapy until it could not be 
detected when the patient was last seen, 44 months 
after admission. This had probably resulted from 
trauma to the nerve in freeing the hernia, but caused 
little inconvenience to the patient even when she first 
got up. 

The patient was discharged on Nov. 29, but was 
subsequently readmitted for an attack of acute 
intestinal obstruction on March 2, 1944. At operation 
this was found to be due to a band strangulating a 
loop of small intestine, necessitating a resection of 
bowel. The patient again made a good recovery and 
was discharged on March 18. 


DISCUSSION 


This patient had one symptom which is of 
importance—pain along the course of the obtura- 
tor nerve. This symptom, described by Howship 
in 1840, and Romberg in 1845, is sometimes 
known as the Howship-Romberg sign, and 
according to Watson (1938), occurs in 50 per cent 
of all cases, whether strangulated or not. It 
probably occurs in a higher percentage of strangu- 
lated cases, being overclouded by the more 
predominant signs of acute obstruction. This, 
in conjunction with the tender mass in the region 
of the obturator canal, should have led to the 
diagnosis being made, although the absence of 
symptoms of intestinal obstruction was rather 
misleading. 

Although obturator hernia is rare, when it 
does occur the usual absence of a palpable mass 
makes the diagnosis almost impossible unless the 
Howship-Romberg sign is borne in mind. 

An exhaustive review of the literature has not 
been possible, but, according to Watson, hernia 
of the Fallopian tube into the obturator canal has 
been described in 7 cases. The rather anomalous 
symptoms make it worth while recording a 
further case. 
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SUMMARY 


1. Acase is described of strangulated obturator 
hernia containing the Fallopian tube. 

2. A pre-operative diagnosis could have been 
made on the available history, symptoms, and 
signs. 

3. Stress has been laid on the value of the 
Howship-Romberg sign in the diagnosis of strangu- 
lated and non-strangulated obturator hernia. 
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Thanks are due to the County Medical Officer 
Dr. Ponder, and the Medical Superintendent, 
Dr. Hackwood, for permission to publish the 
case. 
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CONGENITAL ABSENCE OF CONTINUITY BETWEEN SMALL AND 
LARGE INTESTINE, WITH ABNORMAL BLOOD-SUPPLY 
OF THE PROXIMAL COLON 
By HERBERT HAXTON 


FROM THE DEPARTMENT OF SURGERY, RADCLIFFE INFIRMARY, OXFORD 


DEVELOPMENTAL anomalies of the intestines are 
not very rare, but no record has been found of a 
case similar to the one presented here. 


CASE REPORT 


A male infant, 2 days old, had a history of repeated 
vomiting since birth, no feeds being retained. No 
meconium had been passed. The baby was full- 
time and well-nourished, with no external signs of 
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Fic. 484.—The blood-supply to the colon 
and small intestine. 


abnormality except for a distended and tense abdomen. 
A finger passed into the rectum without difficulty, 
but the upper rectum felt narrow. Under the dia- 
gnosis of congenital intestinal obstruction the abdomen 
was opened under local infiltration anesthesia. 

The small intestine, grossly distended and con- 
gested, ended in a blind piriform sac. There was no 
mesenteric fixation to the posterior abdominal wall, 


and the intestine was twisted round a peritoneal fold 
which enclosed the superior mesenteric artery. The 
twist was particularly tight just proximal to the 
terminal sac, which looked and felt to be infarcted, 
a finding later confirmed by histological section. The 
volvulus was undone, the sac excised, and the end of 
the small intestine brought through the abdominal 
wound, which was closed around it in layers with 
nylon sutures. The infant’s condition deteriorated 
and despite rescuscitative measures he died on the 
following day. 

At Autopsy.—The terminal inch of the small 
intestine was infarcted. The colon was complete in 
form, but diminutive and lying in the lower abdomen 
and pelvis, stuck to the posterior abdominal wall. 
The tiny cecum had an appendix, and just above it 
was the terminal ileum represented by a small diverti- 
culum of the colon. The blood-supply of the colon 
was derived from two arteries, both springing direct 
from the aorta, of which the upper supplied the right 
half of the colon. The venous drainage was by a 
normal inferior mesenteric vein to the splenic vein. 
(Fig. 484.) 


DISCUSSION 


The normal pattern for the arterial supply of 
the intestines is that the mid-gut (duodenum to 
left side of transverse colon) is supplied by the 
superior mesenteric artery, and the hind-gut 
(transverse colon to rectum) by the inferior 
mesenteric artery. In this case, those branches 
which normally arise from the right side of the 
superior mesenteric artery, ileocolic, right colic, 
and mid-colic arteries, arose from a_ separate 
branch of the aorta, and the corresponding venous 
drainage accompanied that of the hind-gut. 
This abnormal blood-supply was possibly respon- 
sible for the breach of continuity in the intestinal 
tract, since it rendered the whole colon independent 
of the small intestine. The extensive fixation of 
the colon seemed to indicate that it had not 
shared in the mid-gut protrusion into the extra- 
embryonic ccelom and the subsequent rotation 
which normally takes place in the 6th to 12th 
weeks of fcetal life. 
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A KNIFE-BLADE IN THE RETROPHARYNGEAL SPACE 


By GERRIT 


M. MES 


SURGEON, KRUGERSDORP HOSPITAL, TRANSVAAL, SOUTH AFRICA 


I AM sure that the following case deserves the 
term ‘ rare ’, if ever there was one that did. The 
chances of this happening must have been several 
million to one. 


CASE REPORT 


HIsToRY.—A native male, Cucka, was admitted 
to hospital with a “ sore throat’ on Sept. 16, 1941. 
He was treated in the usual way with M & B and 
gargles. No particular attention was paid to him. 

After a few days the slight fever dropped to normal 
temperature, but he kept on complaining of what 
seemed a disproportionate amount of pain. Inspec- 
tion of the throat showed that the general swelling had 
subsided, but behind the left tonsil on the posterior 
wall of the pharynx there was a granulomatous mass 
about the size of a sixpence. An otolaryngologist 
passing through the ward was shown the case, and he 
suspected a malignant growth. He advised radio- 
graphy, to see whether the vertebre were involved. 

When the radiologist developed her plate, she 
thought that, inadvertently, some other body had cast 
a shadow on the plate, an impression that can easily 
be understood by referring to the accompanying 
reproduction (Fig. 485). A second plate, with 
another casette, showed the same _ unbelievable 
shadow. 

On more detailed investigation two points were 
elicited that explained the condition. Behind the 
left angle of the jaw, an inch-long, fine. scar with 
stitch-marks was found, and, on being questioned 
about this, the patient said that he had been involved 
in a brawl about two years previously. He had 
received a wound, but the doctor had stitched him up, 
and there had been no further complaints. 

On Sept. 30, under a general anesthetic, and with 
the aid of a tonsillectomy gag, the retropharynx was 
inspected, and the foreign body clearly felt. 

The granulomatous mass was pushed aside, dis- 
closing the broken end of the blade in its centre. 
This was grasped with a pair of forceps, and while 
an assistant stood ready to compress the carotid 
artery, in case the point had eroded the walls of that 
vessel, the blade was slowly pulled to the left and 
forward. It came out surprisingly easily. 

There was no reaction, and the patient was 
discharged from hospital on Oct. 6. 

The blade proved to be 3 in. long, the tip of what 
“ane have been a sheath-knife, thickly rusted and 

ack. 

Discussion.—The main interest in this case is in 
the things that did not happen. Anatomically, it 
would seem impossible, at first sight, to insert a knife 
behind the angle of the jaw, and into the retro- 
pharyngeal space, without injuring one or more of the 
sheaf of blood-vessels there. The only possibility 


would be, that the knife was pushed in up to the verte- 
bral column, and then slid along its anterior surface. 
A glance at the X-ray picture will, however, show that 
the point of the knife is now well past the level of the 
carotid vessels on the other side. The explanation 
for this can be that the head of the man turned (when 
the knife was in for slightly more than 3 in.), thus 
snapping off the tip of the blade; and that, in the 


ae 





Fic. 485.—Antero-posterior and lateral radiographs showing 
the position of the knife-bladeé in the retropharyngeal space. 


succeeding two years, the knife has travelled around 
the anterior surface of the vertebre. 

This would explain the fact that the knife-point is 
directed backwards. That the blade ‘travelled’ 
becomes still more probable when one considers that 
if the knife had broken off in the position it is now, 
there would have been only soft structures containing 
blood-vessels to withstand the lateral force on the tip 
of the blade; certainly not sufficiently strong to 
cause the nearly }-in. thick blade to break. 

As a matter of fact the blade must have been 
snapped off by the head turning towards the knife, 
thus jamming the blade between the left angle of the 
jaw and the vertebral column. 

As the knife started to point more and more 
backwards in its travels, the broken end of the blade, 
being pushed forward, must have eroded the posterior 
pharyngeal wall. This caused the granulomatous 
mass, and the consequent infection which led to its 
discovery. 


SUMMARY 


A case has been reported of 3 in. of the blade 
of a sheath-knife remaining in the retropharyngeal 
space for a period of at least two years, without 
causing much discomfort, and without its 
presence being suspected by the patient. 
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X-Ray Examination of the Stomach. A Descrip- 
tion of the Roentgenologic Anatomy, Physiology, 
and Pathology of the Esophagus, Stomach, and 
Duodenum. By FREDERIC E. TEMPLETON, M.D., 
Head of the Department of Roentgenology, The 
Cleveland Clinic. 9 x 6in. Pp. 516 + iv, 
with 297 illustrations. 1944. Chicago: University 
of Chicago Press. (London: Cambridge Univer- 
sity Press.) 60s. net. 


THIS is a very practical and up-to-date book, and the 
author has written about his own material which has 
passed through his hands during the last sixteen 
years. 

The filming fluoroscope has made possible a new 
method of examining the upper part of the alimentary 
canal. By using smail amounts of barium the 
mucosal pattern is easily demonstrated, and any 
ridges, folds, nodules, or ulcers can be seen. 

In some cases the “‘ compression technique ”’ is 
used, in which a greater amount of barium is given 
and compression of the abdominal wall maintained 
while the filming is in progress. Finally, the old 
method of “filled organ technique” is employed 
and the three results are compared and contrasted. 

It must be acknowledged that advances in X-ray 
technique are due directly or indirectly to the develop- 
ment of new apparatus, and each year produces new 
gadgets which help in the radiographic equipment. 

Doctor Templeton’s book is more comprehensive 
than its title would lead the reader to suppose, for 
it is a description of the radiographic anatomy, 
physiology, and pathology of the cesophagus, stomach, 
and duodenum ; in short, it covers the whole of the 
fore-gut of the human subject. Every type of 
abnormality is described and illustrated with excel- 
lent radiographs. 

This book will prove of great value as a reference 
volume to surgeons, physicians, and radiologists. 


> 





Notable Names in Medicine and Surgery. By 
HAMILTON BAILEY, F.R.C.S. (Eng.), Surgeon, 
Royal Northern Hospital, London; and W. J. 
BisHop, F.L.A., Sub-Librarian, Royal Society of 
Medicine. 74 < 4? in. Pp. 202 + viii, with 
142 portraits and other illustrations. 1944. 
London: H. K. Lewis & Co., Ltd. 15s. net. 


THE authors are to be congratulated on their industry 
in collecting these biographical notes with photo- 
graphs of the 79 men and 2 women whose names are 
used as they say on their preface “‘ in the wards, and 
in the operating theatres, in the out-patient depart- 
ment and in the lecture theatre, in general practice 
and indeed in the everyday contact between medical 
and allied professions’. It is somewhat invidious 
that some of the biographical sketches should have 
been prepared first of all for nurses in Nursing IIlus- 
trated rather than for medical students. The present 
volume remedies the omission, and it is to be hoped 
that the latter will now take advantage of the oppor- 
tunity to learn something of the man whose name is 
attached to an expression in daily use such as “‘ Lugol’s 
solution, Fowler’s position, Colles’s fracture, Wasser- 
mann’s reaction, etc. ’. 

The subject of medical history is still the Cinderella 
of the Medical Curriculum, and even though the 


latter is by general agreement overloaded to breaking 
point, yet something should be done about it. The 
encyclopedic Goodenough Report does not mention 
it, and what Swinburne called imaginative and creative 
literature, poetry, drama, and novels, contains more 
medical history than any text-book on medicine. 
For instance, to learn what war wounds were like at 
Blenheim one must go to the pages of Thackeray’s 
Esmond. 

Medical history should be discipline for the mind 
and inculcate into the student a habit whereby in 
later life he is able to implement the advice of St. 
Paul to the Thessalonians, ‘‘ Prove all things, hold 
fast to that which is good ”’. 

In Fielding H. Garrison’s classical An Introduction 
to the History of Medicine, he states that the approach 
to medical history should be four-fold: graphic, 
biographic, bibliographic, and cultural. The authors 
in a modest way have followed this precept. If it 
does nothing more than stimulate the student to 
possess Garrison’s book, it will not have been written 
and published in vain. 

The book only deals with eponyms, so many well- 
known names are omitted, e.g., William Harvey, Lord 
Lister, and Louis Pasteur, to mention only three whose 
work did more for modern medicine than all the 
others, but if it achieves its purpose, then it should 
stimulate the student to make himself acquainted 
with their biography. 

It seems a pity that well-known names in science, 
art, and industry are not perpetuated more in our 
everyday life, though the municipalities do not over- 
look them altogether in the naming of streets. In 
other countries, their portraits are perpetuated on 
postage stamps, but the loyal British have never 
succumbed to such temptation—perhaps our educa- 
tionalists will ponder the matter in these days of 
‘ planning ’. 

Only two women are _ included—Mesdames 
Dejerine-Klumpke and Marie Curie. Many will 
remember the sparse notice that the Press took of the 
latter’s death on July 4, 1934, a martyr to her work. 
The headlines at the time were filled with the England 
v. Australia cricket match results, double centuries 
were being made, and the whole country waited 
breathlessly for the luncheon score. 

But whatever the inclination of the student may 
be, the short biographical notes in this book should 
convince him that 

Fame is the spur that the clear spirit doth raise 


(That last infirmity of noble mind) 
To scorn delights and live laborious days. 





The Urinary Tract. A Handbook of Roentgen 
Diagnosis. By H. DABNEY Kerr, M.D., Professor 
of Radiology, State University of Iowa College of 
Medicine, and Cart L. GILiies, M.D., Associate 
Professor of Radiology, State University of Iowa 
College of Medicine. 8 x 5} in. Pp. 320, with 
numerous illustrations. 1944. Chicago: The 
Year Book Publishers Inc. (London: H. K. 
Lewis & Co. Ltd.) 34s. net. 


Tuts book is essentially a radiographic atlas of the 
urinary tract; it is at the same time much more 
than an atlas by virtue of the accounts which intro- 
duce each section, and of the admirable descriptions 
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accompanying the plates. Although the authors are 
radiologists, they recognize the limitations of their 
speciality and do not base their diagnoses solely on 
X-ray findings, but also on correlated clinical and 
pathological evidence. This is refreshing at a time 
when too many conclusions are being made on radio- 
graphs alone. The clinician should make full use of 
radiology, for whilst cystoscopy will usually give an 
accurate idea of the nature of a bladder tumour, 
cystography will often add valuable information about 
its extent, and will provide a permanent record. 

The authors have drawn on a wide experience, 
and there is scarcely a lesion of the urinary tract not 
included ; several examples of each condition are 
shown to indicate the variations in every abnormality. 
The quality of the pictures is excellent despite their 
reduced size, and the arrangement is such that 
the caption is placed conveniently opposite its illus- 
tration. This is a volume which will become an 
indispensable reference book to all urologists and 
radiologists. 





Operations of General Surgery. By THOMAS 
G. Orr, M.D., Professor of Surgery, University 
of Kansas School of Medicine, Kansas City, 
Kansas. 10} X 7}in. Pp. 723 + viii, with 1396 
illustrations on 570 figures. 1944. Philadelphia 
and London: W. B. Saunders Co. Ltd. 60s. net. 


THIS is a new book and contains a large number of 
original illustrations. The author has had an exten- 
sive experience in the teaching and practice of surgery 
and has chosen his material well, and his drawings 
and pictures illustrate the text in an excellent manner. 
Every book on operative surgery is enhanced by good 
illustrations, and this book is no exception to the 
rule. 

All modern operative procedures are discussed 
and described, including operations on the sympa- 
thetic nervous system, the endocrine system, and the 
genito-urinary system. While not agreeing with the 
author on the operations described for partial nephrec- 
tomy and plastic operations on cases of hydronephrosis, 
one is pleased to see that a scrotal approach is used for 
operations on the testicle. The inguinal approach, 
which is not direct, had held the field too long and 
should be abolished. 

The operations on the female reproductive system 
are practical and up to date. Every general surgeon 
may be called upon to do any of these operations, and 
they should always find a place in any text-book on 
operative technique. 

The book will take its place in the library of 
every surgeon who is keen on the teaching of operative 
surgery to the younger generation. 





Textbook of Anzsthetics. By R. J. MINNITT, 
M.D. (Liverp.), D.A., Lecturer in Anesthesia, 
University of Liverpool ; etc. ; and JOHN GILLIES, 
M.C., M.B., Ch.B. (Edin.), D.A., Consultant in 
Anesthetics, Department of Health for Scotland ; 
Anesthetist, Professorial Surgical Unit, Royal 
Infirmary, Edinburgh ; etc. Sixth edition. 84 x 
54in. Pp. 487 + viii, with 199 illustrations. 1944. 
Edinburgh: E. & S. Livingstone, Ltd. 25s. net. 


IssuED as a Handbook of Anesthetics in 1919, this 
manual has reached its sixth edition, and from its 
metamorphosis has emerged as a more or less com- 
plete Textbook of Anesthetics. We say ‘more or 
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less ’ because in their endeavour to cover more compre- 
hensively a rapidly growing subject the authors have 
included a chapter on Local and Regional Analgesia. 
This chapter is excellent, and is written by Major 
L. B. Wevill, who is to be congratulated on his success 
in compressing so much information into such limited 
space. This is, however, a text-book and not a 
synopsis, and we trust that in a subsequent edition 
the authors will reserve triple the space here afforded, 
or even produce a second volume, so as to bring the 
text of this section up to the level of complete and 
comprehensive cover so admirably attained in the 
rest of this valuable book. 

New chapters have, with advantage, been included 
on trichlorethylene, endotracheal anesthesia, intra- 
venous anesthesia, and anesthesia for dentistry. 

The book is well arranged, and the text is easy to 
read and to understand. The illustrations are numer- 
ous and clearly produced, and both the authors and 
the publishers are to be congratulated on the produc- 
tion of this manual, which, in our opinion, is the best 
modern text-book of anesthetics extant. 





The American Academy of Orthopedic Sur- 
geons Presents Lectures on Reconstruction 
Surgery. Selected from the Instructional Courses 
of the Twelfth Annual Assembly, Chicago, Janu- 
ary 23-24, 1944. Edited by James E. M. 
THOMSON, M.D., Lincoln, Nebraska, Chairman 
of the Instructional Section. 10% x 8}in. Pp. 
§68 + iv, with many illustrations. 1944. Ann 
Arbor, Mich.: Edwards Bros. Inc. (London: 
H. K. Lewis & Co. Ltd.) £2 9s. net. 


THESE lectures were selected from the instructional 
courses of the twelfth annual assembly of the American 
Academy of Orthopedic Surgeons held in Chicago 
in January, 1944. 

Every form of deformity of the skeleton is included 
in this large volume, and every form of modern 
orthopedic operation is described and illustrated with 
radiographs, drawings, and photographs. 

The treatment of non-union of fractures is very 
well described by a number of authors. Bone- 
grafting and the use of tantalum wire and nails are 
given full prominence. 

It is interesting to observe that orthopedic surgery 
in America has taken plastic surgery and the surgery 
of burns under its wing. 

This volume is in reality a series of lectures given 
by various orthopedic surgeons and of necessity some 
are better than others. As a reference book it will 
prove a useful addition to the orthopedic library of 
any surgeon interested in this subject. 





Studies of Burns and Scalds (Reports of the 
Burns Unit, Royal Infirmary, Glasgow, 1942-43). 
Medical Research Council, Special Report Series 
No. 249. 9} X 6 in. Pp. 210, with $0 illustra- 
tions. 1945. London: H.M. Stationery Office. 
4s. net. 


TuIs publication is No. 249 of the Special Report 
Series of the Medical Research Council. Here are 
recorded the conclusions of a team of surgeons and 
laboratory workers who had special facilities for a 
systematic study of some 400 in-patients with burns 
and nearly 2000 out-patients with less severe burns. 
Dr. Leonard Colebrook directed the laboratory 
studies and co-ordinated them with the clinical 
findings. 
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The monograph deals mainly with two important 
aspects of the burns problem, namely, the control of 
infection and the treatment of shock. Part I treats 
of first aid to burns, the importance of asepsis from 
the first, and the recommendation of an antiseptic 
cream. Part II contains very important observations 
on the dangers of infection and recommendations for 
its prevention and control by chemotherapy. Parts 
III and IV deal with the important and difficult 
problem of shock and replacement therapy. Part V 
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gives a summary of the biochemical changes in a 
series of 70 burned patients, and Part VI gives the 
post-mortem findings in 30 fatal cases. 

Here is a substantial contribution made by first- 
class workers towards the solution of the ‘ burns 
problem’. The importance of the problem is well 
known to all surgeons and workers in industry. Its 
relative importance in war is shown by the statement 
in the Preface that ‘‘ At El Alamein, one in four of 
the battle casualties were of this nature ”’. 








BOOK NOTICES 


[The Editorial Committee acknowledge with thanks the receipt of the following volumes. 


A selection 


will be made from these for review, precedence being given to new books and to those having the 


greatest interest for our readers.} 





Shoulder Lesions. By H. F. MosgLey, M.A., 
D.M., M.Ch. (Oxon.), F.R.C.S., (Eng. and C.), 
F.A.C.S., Lecturer in Surgery, McGill Univer- 
sity; Assistant Surgeon, Royal Victoria Hos- 
pital, Montreal. 9% <x 63 in. Pp. 181 + xi, 
with 70 illustrations. 1945. Springfield, IIl.: 
Charles C. Thomas. (London: Bailliére, Tindall 
& Cox.) $4.50. 


Bone-grafting in the Treatment of Fractures. 
By J. R. ARMSTRONG, M.D., M.Ch., F.R.C.S., 
A/W/Comm. R.A.F.M.S., and Surgeon-in- 
Charge of an R.A.F. Orthopedic and Fracture 
Centre ; Registrar to the Orthopedic Department 
and to the Fracture Clinic, Charing Cross Hospital, 
London; Registrar to the Metropolitan Hospital, 
London. With a Foreword by R. WATSON- 
Jones, B.Sc., M.Ch.Orth., F.R.C.S., Civilian 
Consultant in Orthopedic Surgery of the R.A.F. 


93 x 6%in. Pp. 175 + xii, with 204 illustrations. 
1944. Edinburgh: E. & S. Livingstone Ltd. 
25s. net. 


Urological Surgery. By AUSTIN INGRAM Dopson, 
M.D., F.A.C.S., Professor of Urology, Medical 
College of Virginia; etc. With contributions 
by seven authors. 93 <x 63 in. Pp. 768, with 
576 illustrations. 1945. London: Henry 
Kimpton. 50s. net. 

Surgery. A Textbook for Students. By CHARLES 
AUBREY PANNETT, B.Sc., M.D., F.R.C.S., Pro- 
fessor of Surgery, University of London ; Director 
of the Surgical Unit, St. Mary’s Hospital, London. 


9% x 6%in. Pp. 740 ++ xii, with numerous illus- 
trations. 1944. London: Hodder & Stoughton 
Ltd. 35s. net. 


The 1944 Year Book of Industrial and Ortho- 
pedic Surgery. Edited by CHARLES F. PAINTER, 
M.D., Orthopedic Surgeon to the Massachusetts 
Women’s Hospital and Bath Israel Hospital, 
Boston. 7 X 4%in. Pp. 432, with 282 illus- 
trations. 1945. Chicago: The Year Book Pub- 
lishers Inc. (London: H. K. Lewis & Co. Ltd.) 
18s. net. 
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A ‘NEW. . “ Emesay ” i ancdies worthy of hae 
The ROYAL FREE ‘HOSPITAL MULTIPOISE TABLE 


“Me ©“ ALL PURPOSE” general _ operation 
table of modern design embodying iia: 
new features. 


FOUR-SECTION TABLE TOP giving every 
position: required by modern. technique, 
TRENDELENBURG POSITIONS actuated by 
“ oné control, | 
Built-in. ADJUSTABLE GOITRE REST. 
‘SPECIAL FITTINGS for Phoeatopiaty 8 Skull 
and Gynzxcological operations. 
_ Heavy - “ Emesay ” quadruped base affords 
effortless mobility and rigid fixation. 


We invite you to write for © copy of the new description leafs dealing with 
Sere sent free upon «application, 
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oS ANTES 88 AFTER AIR RAIDS 








| APPLIED HEAT 
A VITAL NECESSITY 


Air raid casualties are especially prone 
to secondary shock. To-day’s em, 
therefore, is how: best to combat immedi- 
ately loss of body. heat when a nuriber 
of casualties have to be dealt with 
simultaneously, following: intensive aérial 
attack. 
The * Restor’ Shock Cage. is ‘the mist ° 
satisfactory solution as proved by its 
successful use in the | t hospitals’ and 
first-aid stations throughout the United 
Kingdom. -It is. the most reliable, econ- 
omical and hygienic method of using 
applied heat. 
The ‘Restor’ keeps. the patient at a 
uniform temperature, thermostatically 
controlled, ' There is no electrical danger 
- fuses are protected and. the. cages 

are‘ earthed.’ Operated by electrical 
power a multi-connector makes it possible 
to run up to thirty cages from one power 
point. i 

- ® Simply and speedily, operated. & Thermostat control ensures safe First’ cost is small, current consumption 

level temperature. % ged stored. % Inexpensive and hygienic. light, ara labour reduced to the turning of 

% A series of cages may be » operated from a single power plant. ok 


Week ee ee MEDICAL SUPPLY ASSOCIATION LTD 


Sully describes the unique 167-173 GRAYS INN ROAD, LONDON, W.C.i: Telephone: Terminus 5432 
features Of the ‘Restor ~~ 
Shock Cage. 
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Arthrodesis of the hip-joint.. By driving ‘a three-flanged nail into the peliis 
at a second stage operation, es oy one in the optimum position can be 
ied “upon 
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